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PREFACE. 

The Indexes to Patents are now so numerous and costly, 
as to render their purchase inconvenient to a hirge number 
of inventors and others, to whom they have become indis- 
pensable. 

To obviate this difficulty, short abstracts or abridgments 
of the Specifications of Patents under each head of Inven- 
tion have been prepared for publication separately, and 
so arranged as to form at once a Chronological, Alpha- 
bjBtical, Subject-matter, and Reference Index to the class to 
which they relate. As these publications do not supersede 
the necessity for consulting the Specifications, the prices at 
which the latter are sold have been added. 

The number of Specifications at this time printed and pub- 
lished amounts to nearly 62,500. A large proportion of the 
Specifications enrolled under the old law, previous to 1852, 
embrace several distinct Inventions, and many of those filed 
under the new law of 1852 indicate various applications of 
the single Invention to which the Patent is limited. Con- 
sidering, therefore, the large number of Inventions and 
applications of Inventions to be separately dealt with, it 
cannot be doubted that several properly belonging to the 
group which forms the subject of this volume have been 
overlooked. In the progress of the whole work such 
omissions wiU, from time to time, become apparent, and be 
supplied in second or supplemental editions. 

The following series embraces all Inventions relating to 
the construction of bridges, viaducts, and aqueducts, whether 
formed of wood, stone, brick, or metal, or of concrete or 
composition ; and in addition to those Inventions which are 
distinctly set forth as relating to suck %\,T\3Ji\.\xx^!»y, ^^^x.-^:?!!. 
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iy PREFACE. 

other Inventions are included, which, although not so dis- 
tinctly mentioned with reference to this particular subject, 
must nevertheless be considered as having a sufficient con- 
nection therewith to requfre notice in this work. These 
embrace certain Inventions relating to coffer-dams and other 
contrivances suitable for facilitating the construction of 
foundations under water, and also certain modes of forming 
arches, beams, and girders ; of these such only are included 
as appear te be adapted or meant for use in the construction 
of bridges and aqueducts as well as other structures. The 
same observation applies to pile-driving, no Inventions re- 
lating to the latter being noticed except such as are specially 
mentioned with reference to the construction of bridges, 
viaducts, and aqueducts. It should be Understood, indeed, 
that in the compilation of these works it has not been 
thought necessary or desirable to include in each series 
every invention which might by some possibility be made 
available with reference to the subject of that series. Thus 
there are a few inventions relating to concretes and cements 
which, although mentioned in the Specifications as being 
available in the construction of bridges, as well as 
other structures, are not included in this series, but will be 
found in the series relating to compositions and cements in 
general. So likewise as regards the manufacture of iron 
or steel plates, excavations for the foundations of bridges 
and other structures, and other inventions which, although 
relating in some degree to bridges and aqueducts, are more 
properly classed under the heads of the subjects to which 
they especially belong. 

The Abridgments marked thus (* *) in the following pages 
were prepared for another series or class, and have been 
transferred therefrom to this volume. 

B. WOODCROFT. 

Julyy 1868. 
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Thb construction of bridges, viaducts, and aqueducts requires 
a high degree of skill on the part of the architect and engineer, 
and in this art some of the greatest triumphs of human skill have 
been achieved. 

There can be little doubt that the first bridges used were com- 
posed of the trunks of trees thrown across the stream or space to 
be traversed, this simple contrivance gradually giving way to 
others of a more elaborate and structural character. Of the pro- 
gress made in the early ages in the construction of bridges there 
exists no reliable iniformation prior to that found in the works 
of Herodotus, who describes a bridge which was erected over the 
Euphrates at Babylon, and which consisted of stone piers between 
which were arranged frames of wood, these being capable of 
removal at pleasure when it was desired to prevent the bridge from 
being used. The stones of the piers were fastened together by 
iron cramps soldered with lead, these piers being erected while 
the bed of the river was free from water, the latter having been 
diverted from its usual course into a large lake while the work 
was proceeding. Herodotus (i. 186) ascribes the building of this 
bridge to Nitocris; but Diodorus Siculus (who also mentions 
this structure) ascribes it to Semiramis. 

Temporary bridges formed by laying platforms upon boats 
are also mentioned by Herodotus, who states that Darius 
at one time threw a bridge of this kind over the Thracian Bos- 
phorus, and that a bridge was also constructed by order of 
Xerxes across the Hellespont. The latter was destroyed by a 
storm, but afterwards replaced ; and from the description given by 
Herodotus it appears to have partaken of the nature of a suspen- 
sion bridge, the platform or roadway of the bridge resting upon 
enoimous cables formed T;y ropes of flax {XfvKoKiyov) and papyrus 
( fivfi\(yw) twisted together, and maintai^ed in a st&tA <il \fcTi»s3rtk 
by windlasses (ft'oi) on each side. 
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fthe Members of Parliament for the County of Durham, and dis- 
plsfed hia deaire to forward the interests of his constituents by 
not only exerting himself in procuring the Act of Parliament 
slreadj mentioned, hut bj also furnistuDg the dcsif^ns for the 
bridge, and subscribing the munificent sum of 22,000/. towards 
iihe coat of its erection, Mr. Burdon's contrivances in relation to 
j^iis object formed the subject of a Patent, which was granted to 
iim on the I8th of September. 1795, N" 2066, the main feature 
of bis invention being the appUcatiou of cast-iron blocks in the 
formation of the arch; a second Patent (N''2C35) being after- 
wards granted to him, in coiyunction with a person named Wilson, 
for certain methods of connecting together such blocks. The 
elegance and boldness of the design of this bridge have been 
universally admitted. Other iron bridges were subsequently 
erected by Telford, and by Rennic ; one of those contrived by the 
latter beini; the well-known Southwark Bridge, over the Thames ; 
these being auoceeded by various others, the Tliainea alone being 
now spanned bj & number of iron bridges of various designs. The 
introduction of iron, indeed, as the material for bridges, has 
enabled structures of this class to be erected in situalions in which 
it would have been impossible to construct a bridge of any other 
material; the adoption of the tubular system, moreover, hsviog 
enabled such structures to be formed of a magnitude never before 
attained. For the idea which led to the introduction of tbb system 
ve are indebted to the late Robert Stephenson, in the development 
of which, however, he had several able assistants, among ivhom 
Eaton Hodgkinson deserves to be specially mentioned. 

The formation of aqueducts, as well aa of bridges, was prac- 
tised in a very early age. Probably the oldest record bearing 
upon thia subject is that found in the 2nd Book of Chronicles, 
chapter 32, verse 30, in which we are told that Hezekiah "stopped 
" the upper watercourse of Uihon, and brought it straight down 
" to the west side of the city of David;" this work being 
llso alluded to in the Book of Kings, and by the prophet Isajah. 
Of the nature of this work, however, we have no information ; 
aor have we much reliable information as to the construction 
of works of this class in the UTitings of aoy of the ancient 
historians previous to Herodotus, who mentions an aqueduct 
U being built by Pisistratus at Athens, one at Megaia, 
formed by Polycrates at Samos (Herod, iii., 60), 
■The Romans, however, greatly excelled the Greeks in the fonnsb- 
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tion of aqueducts, some of their works of this class being of 
stupendous character. Frontinus tells us that previous to the 
year 313 B.C. the Romans had no structures of this nature, th« 
River Tiber and the springs of thtf locality, along with cisterns for 
the reception of rain water, fontiinac the sources from whence their 
supply of water wns derived. Appius Claudius, the censor, began 
the first of their aqueducts, which was named, after him, iheAqua • 
Appia^ another viaduct being commenced afterwards by Curius 
D^tatus, which was subsequently known as the Anio Vetus; in 
both these cases the water proceeding piurtly underground and 
partly along a watercourse supported by arches. A third aqueduct 
was formed under the pr»tor Quintus Marcius Rex, and was 
known as the Aqua Marcia, and others were constructed by 
Augustus, and by Claudius, as well as by Trajan, some of these 
being works of great magnitude ; one of those formed by Claudius 
being carried for about six miles of its course next to the city 
upon a continuous range of loffcy arches, reaching in some places 
to a height of above 100 feet. Other works of this character 
were erected by the Romans in the countries they had subdued ; 
as, for instance, at Ephesus, Smyrna, Lyons, and Segovia; some 
of these being structures of great size and stability. In most 
of these erections the actual channel (specus) for the passage of 
water was formed of stone or brick, and lined with cement, being 
arched over to exclude the heat of the sun, but furnished with 
vent holes for the circulation of air; and where the height of 
the channel above ground was considerable it was in many cases 
supported by several tiers of arches placed one above another. 

We are informed by Suetonius that during the republic the 
censors and aediles had the superintendence of the aqueducts, 
but that under the emperors officer^ called curatores or prafecti 
aquarum were appointed by them to that duty ; these officers being 
invested with considerable authority, and being attended when on 
duty outside the city by two lictors, three public slaves, a secre- 
tary, and other servants ; and at one time these officers appear to 
have had also under their control no less than five classes of sub- 
ordinates directly connected with the works ; these being, 1st, the 
vUliciy who attended to the aqueducts in their course outside the 
city ; 2nd, the castellarii, who had charge of all the reservoirs ; 
each aqueduct having a reservoir at each end as well as othes^ 
intermediate of these ; 3rd, the circtatores, yiVlo ^'ewsv Na V«s^ 
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acted as watchmen or overseers ; 4th> the siUcarii^ or paviours ; 
and, 5th, the teeiores, or plasterers ; all these officials, however, 
being included under the general term aqtMnii. 

The aqueducts of the Romans were indeed the greatest works 
of the kind the world ever saw, but it is of course obvious that 
much of the labour they bestowed upon them might have been 
spared had they possessed a better knowledge of the science of 
hydrostatics, and the stately tiers of arches, with the superin- 
cumbent watercourses, have found an efficient and economical 
substitute in the shape of pipes laid underground. Modem 
science has rendered such works unnecessary, except in cases in 
which it is desired to carry a navigable stream across some open 
space or chasm, and as these cases are not of frequent occurrence 
the construction of an aqueduct has now become a somewhat rare 
event. To James Brindley the honour is due of having con- 
structed the first aqueduct seen in this country, and the subject 
has occupied the attention and called forth the ingenuity of no 
small number of others since his day, as will be seen on inspecting 
the body of this work, 
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A.D. 1750, March 13.— N« 654. 

DENT, Isaac. — ''A method of making terras," suitable "for 
'' building bridges and wharfs," and useful in all other cases 
where it is necessary *' to build in or fence against the water." 
The Specification of this invention is as follows : — 
'' Take freestone and burn it in a kiln or furnace till it becomes 
like a body of fire, then take it out and cool it, and then grind 
it in a mill till it becomes a fine powder, and then skreen or sift 
it through a fine skreen or sieve to separate the fine stuff from 
the hard lumps which the mill cannot easily break, and then 
the same becomes terras ; or (where such freestone is scarce, or 
becomes too dear to answer the end, and cannot be had at a 
moderate expense), mix fine light loam or clay with water, and 
work it up into a substance, and lay it out to dry and harden in 
the sun and wind till it becomes hard almost like a stone, then 
burn it in a kiln or furnace, and grind, skreen, or sift it in the 
very like manner as above directed when it is made with 
" freestone." 

[Printed, 4d. No Ihtiwings.] 

A.D. 1788, August 26.— N<» 1667. 

PAlNE, Thomas.— " A method of constructing of arches, vaulted 
roofs, and ceilings, either in iron or wood, on principles new 
and different to anything hitherto practiced, by means of which 
construction arches, vaulted roofs, and ceilings may be ere4|t^ 
to the extent of several hundred feet beyond what can be per- 

" formed in the present practice of architecture." 

" The idea and construction of this arch is taken from the 

" figure of a spider's circular web, of which it resembles a section, 

" and from a conviction that when nature em^oNv^t^^ VJav^ vas^^ri^ 

BR. K 
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" to make a web, she also instructed her in the strongest mechani- 
" cal method of constructing it." 

^' Another idea, taken from nature, in the construction of this 
" arch, is that of increasing the strength of matter by dividing and 
" combining it, and therdby causing it to act over a larger space 
" than it would occupy in^a solid state, as is seen in the quills of 
" birds, bones of animals,, reeds, canes, &c. The curved bars of 
" the arch are composed of pieces of any length joined together 
to the whole extent of the arch, and take curveture by bending. 
Those curves, to any number, height, or thickness as the extent 
of the arch may require^ are raised concentrically one above 
another and separated, when the extent of the arch requires it, 
by the interposition of blocks, tubes, or pins, and the whole 
" bolted close and fast together (the direction of the radius is the 
" best) through the whole thickness of the arch, the bolts being 
" made fast by a head pin or screw at each end of them. This 
" connection forms one arch rib, and the number of ribs to be 
*' used is in proportion to the breadth and extent of the arch, and 
*' those separate ribs are also combined and braced together by 
'' bars passing 'cross all the ribs, and made fast thereto above and 
** below, and as often and wherever the arch, from its extent, 
** depth, and breadth, requires. When this arch is to be applied 
*^ to the purpose of a bridge which requires more arches than one, 
** they are to be connected in the following manner (that is to 
say) : — ^Wood piles are to be driven into the earth ; over each of 
those piles are to be let fall a hollow iron or metal case, with a 
'* broad foot let into a bed ; the interspace between the case and 
the wood pile to be filled up with a cement and pinned toge- 
ther. The whole number of those pillars are to be braced 
together, and formed into a platform for receiving and connect- 
ing the arches. The interspaces of those pillars may be filled 
with plates of iron or latticework so as to resemble a pier, or 
'* left open so as to resemble a colonade of any of the orders of 
architecture. Among the advantages of this construction is 
that of rendering the construction of bridges into a portable 
manufacture, as the bars and parts of which it is composed 
** need not be longer or larger than is convenient to be stowed in 
a vessel, boat, or waggon, and that with as much compactness 
as iron or timber is transported to or from Great Britain ; and 
a bridge of any extent upon this construction may be manu- 
*' factured in Great Britain and sent to any part of the world to 
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^ be eeecied. For the purpose of preserving the iron £rom dast . 

*' it is to be varnished over with a coat of melted glass. It ought 

^ to be obaerved,. that extreme simplioity,. though striking to the 

" yiew, is difficult to be conceived from desoription> although such 

^^ descriptioa exactly accords^ upon inspeotian, with the thing 

" deoeribed. A practicable method of conatmoting arches to several 

'* hundred feet span^ with a small elevation^ is the desidenvtum oi 

" biidge architecture^ and it is the principle and practicability of 

*^ Gonstructing and connecting such arches' so as totally to remove 

^' or effectually lesson the danger and inconvenience of obstructing 

^ the channel of rivers, together with that of adding a new and 

^ imporiiant manufacture to the iron works of the nation^ eapable 

^ of transportation and exportation, that is herein described. 

** When tlds arch is to be applied to the purpose of a roof and 

'^ ceiling> cords may be added to idie arch to supply the want of 

" butmaits, which are to be boaced to or connected with the arch 

" by perpendiculars.'^ 

[Printed, 4d, No Dnnrings. S«e BolJs Chapel Beporta, 6tli Report, 
p. 14*3 

A.D. 1795, April 14.— NO 2046. 

CARTWRIGHT, Edmund.— "A new principle on which bricks, 
stones^, or any other building materials which may be substitued 
for those articles, may be so formed as to be applied with 
peculiar advantage in the erection of walls and in the construe = 
** tion of arches." 
This invention eonsists^ ^' in giving bricks, stones, or any other 
building, materials which may be substituted for liiose aitidesy 
suah a shape or form as that (when in work) they shall mutually 
lock into or cramp each other.'' The patentee states that the 
principle of the invention will readily be understood " by sup- 
'^ posing the two opposite sides of a common brick to have a 
*' groove or rabbet down the middle, which groove or rabbet must 
'^ be a little more than half the width of the side of the brick in 
^^ which it is made ; there will then be left a shoulder on each 
«< side of the groove or rabbet, each of which shoulders will be 
" nearly equal to one quarter of the width of the side of the brick, 
" or to one half of the groove or rabbet." A course of these 
bricks being laid shoulder to should^ " they will form an indented 
^' line of nearly equal divisions, the grooves or rabbets Vy^\£^ 
*^ flomervrhfit wider^than the two a/^oimik^ itMi\i\ii'5SK^\»^»S^^ 
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' mortftr, &c. ( when the next ooiiwe comes on the shoulders of 
" the bricks which compose it will fall into the grooves or rabbets 
" of the first course," and the shoulders of the first course will fit 
into the grooves or rabbets, of tlie second, and so on. 

Different raodificationa of the invention are described, and the 
patentee states that it may make some Bmall saving in the eipenac 
of an erection thus constructed, "though, perhaps, not a prudent 
" one," if the bricka, &c., " were of such a width as to admit a 
" common brick or piece of plain stone, &c." between their 
shoulders. 

In bricks intended for the construction of arches " the aides of 
" the grooves or rabbets and the shoulders should be radii of the 
" circle of which the intended arch is to be a segment." 
" Though if the circle be very large the difference of the width of 
" the bricks, &c., at top and bottom will be so trifling as to make 
*' a minute attention to this particular acarcely, if at ell, necessary. 
" When these arches are required to be particularly flat, or are ap- 
*' plied in such situations as admit not of end walls, as in the con- 
" structionof bridges, &c., it may be expedient to have the shoulders 
" dovetailed, to prevent the arcii cracking across or giving way 
" endfrise." The bricks, &c., may be either laid in mortar, or 
Iwd dry and the interstices between them be filled up by pouring 
in lime, plaister of Paris, or any other convenient material. 

[Printad.M. Drawing. See Eapertoiy of Arts, toL 8, p. S* ; and Begirter 
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A.D. 1/95, September IB.— N" 2066. 
BURDON, Rowland.— "A certain mode or manner of making, 
"• uniting, and applying cast-iron blocks to be aubatituted in lieu 
" of keystones in the construction of arches, the said cost^-iron 
" blocks being kept in their proper position, and made to abut 
" against each other, and to support any incumbent structure by 
" means of wrought-iron bars, and wrought or cast-iron braces 
** being affixed to their aides, and passing horizontally between 
" ribs composed of the aaid cast-iron blocks." 

This invention relates to "applying iron or other metallic 
'* compositions to the purpose of construeting arches upon the 
" same principle as stone is now employed, by a subdivision inti' 
" blocks easiiy portable, answering to the keystones of a common 
" sroh. which being brought to bear on each other gives them a]] 
" the firmness of the solid stone arch, whilst by the great vacui- 
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'' ties in the blocks and their respective distances in their lateral 
'' position, the arch becomes infinitely lighter than that of stone, 
" and by the tenacity of the metal the parts are so intimately con- 
" nected that the accurate calculation of the extrados and in- 
" trades, so necessary in stone arches of magnitude, is rendered 
" of much less consequence." 

These blocks are not solid, but each block is composed of a 
kind of frame or ribbed structure, a number of these being united 
by " bar iron " passing along recesses in the blocks, and con- 
nected thereto by bolts. The structure is also strengthened 
" laterally " by the employment of tubes bolted thereto. " The 
'' blocks being united with each other in ribs, and the ribs con- 
^' nected and supported laterally by the tubes, as above de- 
** scribed, the whole becomes One mass, having the property of 
" keystones cramped together." 

The blocks and tubes described in this Specification are 
mentioned as being intended for use in the construction of a 
bridge by the patentee " across the River Wear at Wearmouth, 
" near Sunderland, in the county of Durham.'* 

[Printed, 6d, Drawing. See Repertory of Arts, vol. 6, p. 366.] 

A.D. 1796, May 24.— N« 2109. 

JORDAN, James. — " Certain new improvements in the building 
^^ and constructing of bridges, aqueducts, and various public and 
" private buildings, and which may also be applied to other 
" useful purposes." 

This invention is described chiefly as relates to bridges and 
aqueducts, the patentee mentioning that certain of the arrange- 
ments may also be applied in covering -in large buildings and 
** other erections.'* The whole of the arrangements are on what 
is understood as the suspension system. In constructing a 
bridge, two curved ribs formed of timber and iron are employed, 
these resting on piers or abutments on each side of the river or 
place to be crossed. One curved rib is placed on each side of the 
erection, and each sustains, by means of vertical suspending bars, 
a horizontal rib, also formed of timber and iron, one for each side 
of the roadway of the bridge, there being laid on these ribs first 
of all girders or cross beams about six feet apart, then upon these 
longitudinal beams, and upon the latter, again, planks laid croasb* 
wise, on which gravel or balla^sit may be pY'a.^ie^ «a xajM^ ^^«a3LTs>s>^ 
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desirable. The whole of theae part!) ore Becurelj' bound -togetiier 
by bolta and iron plates, the girders, however, being each liud in 
box mortise" at one end, and a "puUey inortiie" at the 
other, HO bb to be easily fixed and removed at pleaavire. Footways 
may be eonatrncted aa as to project btyond the horizontal ribs Of 
the bridge, by the uae of a "bottom bar," a "Hide bar," and a 
" brace bar," oonnectod to each suBpending bar in the form of a 
triangle with the base upwards, the bases of thene thangla 
anabjniag planks for the footways and their outer r^Ungs. 

When it is necessary to apply a drawbridge to a bridge of this 
eonstruction, in order to allow of the passage of vessels with nmats, 
the central portion of the horizontal platform is so eonstructed as 
to be raised in two parts, each of these parts being capable of 
turning on a fulcrum at the portion furthest from the centre of 
the bridge. In this case these moveable portions are Bustained 
when in the horizontal position by chains instead of bars, otber 
ohains or weights being used to raise these porfiona wben neees- 
8«ry. Various ammgemenf^ of these chains and weights miy be 
made, In order to preserve the parts of the bridge immedirtely 
over the moveable portions securely in position, the suspending 
bars next to them are connected and stayed by iron framework. 
" As a counterbalance for the separation of the bridgeway 
" (if only of one arch) the ends of it are to go the further 
" on the buttresses," and be stayed by iron bars in such but- 
tresses, and chain bars laid in them, but where more than one 
arch is used, "additional suspending ribs" are used in place of 
this arrangement. 

In forming an aqueduct, cast-iron curved riba are used, com- 
posed of a number of smaller riba bolted together, these curved 
ribs suataining by means of vertical bars certain horizontal ribSj 
on which are formed the bottom and sides of the aqueduct, these 
being constructed of wood, metal, or both combined, A "horse 
" and footpath " passes along one side of the a<iueduct, this being 
formed on the same system as the footpaths already described. 
TTje upper portions of the sides of the aqueduct may be so 
planked or constructed as to touch the suspending bars, by which 
means the ba« win prevent the sides from being forced outwards 
by the lateral pressure of the water. The horse or towing path 
may be either inside the suspending bars or outside the latter; 
but when outside it will be necessary to pass a towing rope from 
id of the aqueduct to the other, in order to draw the boats 



BRIDGES, VIADUCTS, AND AaUEDUCTO. ^ 

BcroBs, the bars xureTenting the rope from being used in the ordi- 
wnj manner. 

In applying the invention to the covering-in of bcdldings, simi- 
lar arranganents may be used '^ to those proposed for the sus- 
^ pending of bridges and aqueduots/^ with such modifications as 
4(hc nature of the ease may require. 

[Printed, 1*. arf. Drawing. See Repertory of Arts, vol. 6, p. 220.1 

AD. 1797, February 7.— N° 2165. 

ii^SH, John. — " A new and peculiar art or method of construcrt- 
*^ ing bridges of plate iron» either wrought, cast, frame, or put 
*' together so as to form hoUow bodies, masses, or cubes, capable 
*' of being filled up with earth, sand, stone, gravel, or oth^ m»- 
'^ teriaJs to make the same solid bodies, masses, or cubes, or not 
" being filled have the semblance of solid bodies, maases, or cubes." 
The arch of the bridge is formed by hollow frames or boxes, 
each box consisting of four sides and a bottom. The sides 
form the arch joints of the bridge, and are diminished so as to 
'* tend to the centre of the circle, which strikes the arch in such a 
manner 'that when these boxes or firomes aire put together side 
by side, they form the arch of the bridge, the joints of which 
have a solid bearing throughout, like those of stone bridges. 
These boxes are afterwards filled with earth, clay, or sand, or 
gravel, or gravel mixed with hme, or sand mixed with lime, or 
rough stone, or rough stone masonry, or bricks, or freestone, 
or 9saj other substance, so that when filled the arch is one body 
cased with iron.*' These boxes may be made of cast iron or 
wrought iron, ^ m«^ be cast, rolled, or hammered in fiat plates 
" and firames, and put together. They may be cast without 
" bottoms, and the bottoms put in," or they may be cast with 
bottoms, or *' they may be used without bottoms or filling-up, 
** and be boarded or plated over at top, and the road filled in.** 
One part of the " principle df this patent " is mentioned as being 
** the abuttal of plates of iron throughout the breadth of the 
bridge in ttie mannefr of the arch joints of a stone bridge.'* 
Or the boxes "may be a succession of arches with flanches form- 
ing the arch joints," and '* filled up in the spandrils, or not 
filled up, or they may be formed of hollow cylinders with 
'* fiancees." " These arch joints may have sheet lead «t ^^^k^ssst 
** eompositioa placed between them^o ^xr^ ^Scft ^XkH?^^ ^ssssr 
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' faces of the iron, to prevent the preaaure of iron Bgainst iiOQ." 
The acch joints or flanchin^e may be screwed toRetUer, " or atubb 
." tenants or fillets, with correspondent holes, mottitea, and 
" grooves, may be cast in the plates themselves, and fitted into 
" each other." The " skirting or kirb which keeps in the ground " 
may either be formed along ndtli the boxes, or constructed sepEi- 
rately, or may be entirely dispensed with. When several archea 
are put together, the spaces between them are formed by hollow 
apandrils of iron, framed, cast, or put together aa before-men- 
tioned, which may be fitted up or otherwise, and may be cylin- 
drical, triangular, or of many aides. The piers of the bridge ate 
formed hollow, and cylindrical, triangular, quadrangular, or of 
many sides, as in the caae of the spandrils, and filled uj) or not 
as moat desirable. " The dam is also formed hollow by piles of 
" plat« hron grooved, rebated, and dovetailed into each other, 
" which, when fined into each other, form a hollow box, and when 
" driven or inserted into the bed of the river forui a dam for the 
" pier," and when the pier is built, are driven home into the bed 
of the river, making "a bo.i: of dovetailed pUes enclosing the 
" ground on which the pier stands, and securing it from being 
■•' undermined by the water passing through the arch." 

[Printed, Is. BJ. Drawings. Soo Hcpert<iry of ArW, tti.O, p. 361.] 

A.D, 1800, June 10.— N" 2410. 
WYATT, Samuel.—" A new arcb, or method of maidng and 
" constructing bridges, warehouses, and other buildings without 
" the use of wood as a necessary constituent part thereof, and 
" with other advantages and improvements appertaining thereto." 
The patentee says, — "the principle or nature of my invention, 
" and the manner of perfonniug the same in regard to bridges, 
" consists in using or applying pipes, tubes, or other hollow 
" pieces of cast iron in a longitudiaal direction, and pla.tcs or 
" pieces of the same material having sockets on them to receive 
" the ends or shoulders of the said pipes, tubes, or other hollow 
" ipieces, placed transversely, and extending from one side of the 
" bridge to the other, so that, when the required number of pipes, 
" tubes, or other hollow pieces of cast iron and of transverse 
" plates or pieces are put together, they form the arch, and so 
" firmly fix, connect, and unite all the pacta as not to require the 
I ." aid of screws, bolts, cramps, or any wrought-iron fastening 
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" whatever; but for the sake of giving the joints a more equal 
*' bearing it will be proper to run lead or cement into them. The 
** manner of covering the ribs, and of fixing the battlements or 
*' ballustrades, as well as the form and design of each, may be 
" varied at the discretion of the builder, but I prefer the follow- 
ing : — After having fixed the ribs of the arch agreeably to the 
above principle, and run the arch joints with lead or cement, as 
" above-mentioned, I then fix the plinths on the outside ribs of 
" the arch, which plinths are afterwards secured in their places 
" by the standards of the battlements or ballustrade. I then 
" cover the ribs with cast-iron plates to receive the gravel 
" and pavement, as well as the battlements, ballustrade, or parapet 
*' of the bridge. These plates I make of an arched shape, for 
^' the sake of additional strength, and place them so that their 
" sides are supported by the ribs of the bridge as abutments. I 
'' next &x the standards, and the pannels of the ballustrades or 
*' battlements, the standards being made or cast with grooves on 
'* each side to receive the said pannels, and a branch or plate at 
right angles, to be secured under the foot pavement. The top 
of the said standards are formed with dovetailed plugs to be 
inserted in the rail. The whole is then firmly united by the top 
" rail, which is also made with a groove in it to receive the top of 
" the pannel of the battlement. It will then be proper to run 
** with lead or cement those parts which require it. For the 
" greater security of the standards I recommend the foot pave- 
** ment to be joggled, which will have also the effect of keeping it 
even on the top." 

" Secondly, the principle or nature of my said invention, in 
regard to warehouses and other buildings, consists in forming 
arched ceilings of cast iron, and supporting them and the floors 
by hollow pillars, cylinders, tubes, or pipes of the same 
" material." 

" The spandrels of the arches of the ceilings may be filled and 
" raised to a level with the crown of the arches by brickwork, 
** chalk, or any solid matter, upon which may be laid either stone 
" or brick pavement, or boards if required, for the floors." 
[Printed, 1«. 8d. Drawings. See Repertory of Arts, vol. 14, p. 145.] 

A.D. 1802, July 23.— N^ 2636. 
WILSON, Thomas, and BURDON, Rowland.—" Certaitv 
** new methods of uniting, combiniii^, wv^ ta«xvfc^>B«N^ *^^ 
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■' metaJlick patent blocks of the said Rowland Burdon for the 
" construction of orchea," 

This invention relates to improvements upon the invention for 
which a patent was granted to Rowland Burdon on the !8tii of 
September, 1/95 (No. 2636). The improvementB are thus set 
forth:— 

" Firat, instead of uniting the blocks by bar iron on the out- 
" side of the arms and bolts fasten'd with cotterela or forelocks, 
" as described in the Specification of the said Rowland Burdon's 
" invention, inroUed in His Majesty's High Court of Chanoory, 
" the Tenth day of October One thousand seven hundred and 
" ninety-five, ray method is to insert dowela or slots into tiie ends 
" of the arms of the blocks at the points of bearing, and to bring 
" the blocks into close contact by driving wedges through the 
" hlooka and dowels or slots, thereby combining the component 
" parts of each rib in n more firm and substantial manner than 
" has heretofore been practised, and considerably diminishing the 
" drift or thrust of the arch." 

" Secondly, instead of connecting and combining the riba by 
" means of hoUoCT tubes, as described in the said Rowland Bnr- 
" don's said Specification, my method of connecting and combiD- 
" ing the ribs is by introducing between the blocks at the points 
" of bearing cross bars from rib to rib, with apertures therein of 
" sufficient size to admit the dowels or slots which connect or 
" eombiae the blocks together to pass through the same, by which 
" means the ribs ste kept in their re()utred position ; and the 
" blocks do not bear against each other, but are kept in close con- 
" tact with the cross bar against which they abut, and are con- 
" nected together by the dowela or slots and wedges." 

nMnted.flif. Drawing. Bonaepertoryof Arts, vol. 8[se«iHrfJffW«»),p.87.Il 

A.D. 18«7, June 26.— N" 3055, 
PALMER, J OHN, — " A new method of constructing and erecting 
" bridges." 
The Specification of this invention is as follows : — 
" 1st. — The abutments of proper materials, as in the oonatruc- 
" tion of common bridges, inclosing a bar or beam of cast iron of 
" Bufiicient strength and thickness to bear the weight intended, 
" and so secured as to prevent the possibility of its giving wiy . 
" 2ndly. — The piers or supporters ate to be of cast iron, erected 
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" on platforms or bases of cast iron resting on rocks or other 
'* hard materials. These supporters may be formed of ten, fifteen, 
•' or any nnmber of aist-iron colnmns, according to the width of 
'* the bridge, and the weight they are intended to bear, with two 
" or more cast-iron stays to go from each of these colunms into 
" the platforms or bases, one large cast-iron beam or more to rest 
on "Hie top cf the celmnns, so as to imite the whole together, 
and sufficiently stout. There may be many piers or supporters 
'* formed in this way, proportioned in height with and strength to 
** the design of the architect ; or the piers may be made of stone 
" or brick as in other bridges. 3rdly. — From the abutments to 
" the pi^rs or supporters, «nd from one of these to another, 
'* chains must be passed, made of iron, brass, copper, or any other 
" metaiKc substance. Hiese chains may be either flat, circular, or 
" oval, or of any other construction, and must be placed parallel 
" with each other, and drawn to the same degree of tightness. 
** If they swag, iron or othermcftal rods should he passed through 
at proper distances, like basketwork, which will brace them, 
and being properly braced and fastened (after having been^rst 
proved), form a support for the roadway. 4thly. — On these 
chains planks are to be laid of about eight inches vnde and four 
thick. These planks should be fastened to each other with 
hinges or rings, which would keep them in their places, and yet 
-allow them to move properly with the chains ; or rather the 
passage from one pier or set of supporters to another may be 
made in ttiis way : — Let flat chains be formed of hinge work 
" from about four to twelve inches long, sufficiently strong and 
" proved. These are to be laid as chains, and theplanks fastened 
" to them as in common door work. A road maybe made by 
*' these means that would bear any weight. 5thly. — ^The guard 
or side fences of the 'bridge may be well formed by fixing chains 
of any construction sufficiently strong from one upright to 
another, placed on the top of the piers or supporters, and, if 
thought necessary, placing iron wire against them on the inside 
of tibout nine or ten feet high. Bridges on this plan may be 
so constructed as to take down and replace at pleasure with very 
" little trouble or expence, and may be repaired with the greatest 
" care when found necessary." 

CPrinted, 4id. No Drawings. See Ilepertory of Arts, vol. 11 (seconcl series), 
p. 82e 4 Bud Bolls Cbapel Reports, Tth Report^ p. 194] 
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A.D. 1807, July 28.— N° 3064. 
'HILLIPS, John. — Thia invention relates to the conatruction of 
'eable biidgea, cottage a, and other erectiona, and is also 
applicable in the conatruction of desks, drawing boaids, and 
other articles. 

In tlie construction of a bridge, pieces of " square baulk " 
are used for the aides, these being connected by ati upper 
and a lower range of transverse beams, the beams forming the 
aides being vertical, and the transverse beams being con- 
nected to them by projections at their ends of dovetailed fonn, 
which enter into receasca in the aides formed to receive them. 
The beams forming the sides are also connected by similar means. 
The floor of the bridge is laid upon the upper range of transverse 
beams, tliese beoma being further sustained by vertical lieama 
passing between their lower sides and the upper aides of the lower 
beams, the vertical beams having dovetailed projections at their 
ends, which enter into corresponding recesses in the transverse 
team.. 

In the erection of a moveable cottage, timber ia uaed, the 
beams, boards, &c. being connected by dovetailed joints, and the 
whole structure bein^, if desirable, raised from the ground upon 
posts, a flight of steps giving access to the interior. The roof 
may bo covered with slates or tilea, laid in mortar (the roof heinfr 
£cst hoarded), the alates or tiles being secured by nails, and 
pointed with a composition formed of a mixture of pulverized 
Jime or other stone, flne sand, and linseed oii. Ur the slatea or 
tiles may he placed upon rafters and laths, and secured by nail^ 
Dt pins, and then pointed on the inside with mortar, and the out- 
ride with the aomposition already mentioned. If the tiles are to 
be nailed upon boards, they are furnished with ears at two 
opposite corners, having holes through them, hut if they ore to 
be hung on laths they are furnished with knobs on their lower 
aides. The tiles are furnished likewise with grooves in the top 
and bottom edges, which will prevent " the wet being blown 
" inside." The aides of the erection may be also covered with 
tiles, or may be coated with the composition only. When more 
than one atory is required, llie floors of the upper stories may be 
covered with tiles on the same system as the roof, and the floors 
:aDd roof may be strengthened, if necessary, by pillars inside the 
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structure, having cross beams passing from one to another. The 
doors and windows are hung (by preference) outside, in order 
more effectually to keep out the rain, projecting pieces of wood 
being placed over each door and window for a similar purpose, 
the projecting pieces being grooved underneath to " to carry off 
" the wet," and other projecting pieces being placed where 
desirable to preserve the structure from the access of moisture. 

Small erections, to be used as sentry boxes, &c. may be 
furnished with wheels, so as to be readily turned or moved. 
Larger erections may either be taken to pieces before being moved, 
or be removed in a whole state. In the latter case, the structure 
is raised upon a carriage furnished with wheels, and drawn along 
boards or rails by a windlass mounted on a portable frame 
contrived for the purpose. 

The composition mentioned above as applicable to the pointing 
of roofs, &c., is termed by the patentee " Phillips' patent 
" weatherproof coating or composition for the roofs and fronts 
" of houses, &c." 

The Specification of this invention is of considerable lengthy 
and includes a variety of details relating to the construction of 
desks, tables, drawing boards, drawing squares (which may be 
converted into plumb rules), office seats, office candlesticks, 
painters' easels, and the carriages of cannon, but none of these 
details have any bearing whatever upon the subject of the present 
series of abridgments. 

[Printed, lOcf. Drawing. See Bolls Chapel Reports, 7th Eei)ort, p. l99.] 

A.D. 1808, June 3.— N« 3141. 

DODD, Ralph. — " Improved bridge floorings or platforms, and 
" fireproof floorings and fireproof roofings for extensive dwelling 
'^ houses, warehouses, and mills.'* 

This invention relates to a certain method of applying mal- 
leable iron and other metals in combination with condensed 
earth or artificial stone in the construction of bridges, and for 
other purposes. 

In one modification of the invention a " tubical rib '* is 
employed, which is " either to be used empty or fiUed, or part 
" filled with condensed earth or artificial stone, or to be coated 
" outside with the same, to be made of any figure from the circle 
" to the square, and to be applied from. oiift^\£t\>o^av^^^>^^ 
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" beoringi, either straight, elipticnl, triaaKukr, ot forming a 
" sagment or circle." Another modification of the inTention 
Belat«G to " aa upright slmft or columit for euBtaining heavy 
" weight, strengthened internally or externally with condensed 
" enrtb or artificial atone," and which " is either filled whoUy cHf 
" in part." These shafts or colunma may be furmed with 
" flanges or joints for attaching one to each other," and may be, 
if desired, nsed in a horizontiU position, and either for sustaining 
pFeuure or as pipes. These articles may be either of cylindrical 
form, or of square section, and in the latter case may he employed 
as beams, piles, girders, &C., being ftimished if necessary with 
ears or flanges for facilitating the festening of timber or other 
articlea thereto, and these ears being so arranged as to he adapted 
for the reception of " metal plates or materials," either in " hori- 
" zoatal segments or eliptical forms," suitable for the arches of 
bridges, fire-proof roofs, and other coDstractions. Cylindric^ 
tubia thus formed may also be used for the masts and yards of 
ships, and modiflcationa of the invention may he applied in the 
conBtruction of vessels, either for floating upon or for containing 
mter or other liquids. 

The patentee apparontly intends that ia all cases the tube or 
beam shall be in the first place formed of metal, and then coated, 
lined, or filled with the condensed earth or artificial stone, or 
othowise, according to the requirements of the bridge or structure 
in which they are to be used. It is not clear whether the " tubtoal 
" rib " first mentioned, and which is merely represented in the 
drawing annexed to the Specification by a small figure, shewing 
part of a curved tuba of square section, ia meant to be of such 
size as to form a complete arch for a bridge, or whether a numboc 
rf such tubes are to be combined together. 



A.D. 1811, March 4.— N" 3405. 
GUPPY, Sarah. — " A new mode of constructing and ereoting 
" bridges and raihoads without arches or sterlings, whereby flie 
" danger of their being washed away by floods is avoided," 

This invention is thus described ■.^~ 

" On each sideof the river or place over which a bridge or road 
" is to be constructed, pursuant to my said inientton, I do fix or 
" drive a row of piles, with suitable framing to connect them 
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togetiiei, and beliind tbfise I do fix or drive aiid.ooimeoii.oth«i 
piles or rows of piles and suitable frftTning ; or othecwiae^ upon 
" the banks of the sold, xiver or place,. I do dispose or build 
'< certain masses of connected masonry or other pondtBooa 
" atruiOtureSr with pilesi or without, in order and to the end tiba4 
'' the said piles or masonzy, or other structures, shall be oapabla 
of sustabiing and permanently resisting Htm action of a con- 
siderable force, applied or exerted in directiona tending to bring 
the same together s and I pass across the said rivei: or plaeai 
fcom. the upper or other convenient part of the said piles ok 
masonry or structure, several strong metallick chains^y pacalM 
to uid at suitable distances from eack other, which said chaina 
may be drawn tight by secure mechanical means > or. otherwise 
the said chains may be sufEioredto hang in simihur linea^ alightl|r 
*' curved from the one side or hank to the other, and in dthec 
case I do dispose upon the said chains, longitudinally and 
crosswise,, such fit pieces of timber or iron,^ or other* suitable 
'' Baaterial^ as shall and may constitute a platform, which by the 
*' connection or dispositioa of the materials thereof shall i^rd 
'^ a proper support for a road or pavement of the usual stcnQturo, 
or for railroads,, which last,, namely, the railroads^ upon audi 
occasions as may require the use and application of my said 
" invention, I. do connect^ unite, and frame together with each 
" other and with the Ghains. herein^b^ore mentioned, and 
" described.^' 

[Fniited»4i(L NoBmwixigs. SesS^)6rt(ffyof Ario^ToLia Gm0O^^m^}« 
p. 21? : and Bolls Chapel Beports, Sth Beport, p. 83.] 

A.D. 1811, April 2.— N** 3429. 

BENTHAM, Samujeuu — ^^ A secure OBConomical mode. of li^ng 
" foundations, and in some cases of proceeding with the super- 
structure of works of stone, or of brick or other aftificially: 
composed materials, particularly applicable to the projection of 
wharfs and piers into deep water, to the construction of bridgjSfi,, 
" and the formation, or improvement of harbours^ asi well as. to 
" the erection of heavy buildings on. bad ground.'' 

According to this invention hollow masses of brickwork,, stone^ 
or other suitable material, united by Roman or other cement ox 
mortar, are employed, which after being duly prepared are ffnnfc 
down into water (in. the case of marine stvuctuma)^ iii\\s^ 
constituting hollow columns, oi pUlax^ w\u!dL ^^ ^-waMfwH- ^is^i^ 
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into the ground below the water by bringing over each of them at 
high tide & loaded vessel, which veeael at the fall of the tide will 
rest upon and press down the column or pillm ns required. Other 
modea of pressing down the columna may, however, he adopted, 
and the water being then pumped out from the interior thereof, 
the latter may he filled up, eibher partially or wholly, with suitable 
materiftl, and if necessary other Bimikr columns placed or built 
upon the firat, or a auperatraeture raised thereon by ordinary 
means. A combination of columns thus formed and arranged 
Bide by side, will answer for a " wharf wall," the columns being 
deposited in their places in succession, and maintained in their 
relative positions by there being a groove on one side of each 
column into which a prqjection from the next column enters ; or 
by both sides beinjr grooved and pieces of timber inserted into the 
ffrooves, which on the settlement of the columns in their places 
are removed, and the grooves filled up with "brickwork and 
" grout " ot other material. If not filled up the interiors of these 
oolumns may serve as cellars or store rooms. Columns thus 
formed may be arranged to serve as breakwaters, a number of them 
being for that ]iurpoae placed at some distance apart, and in two 
Ot more rows, the columns of one row opposite the spaces between 
the next, so as to "form a complete impediment to the direct 
" action of the waves," and yet allow the passage of the tide or 
current. These columns may support other massea laid upon 
them, and reaching from one to another, and having the side next 
the open sea of a sloping form, while the other is perpeudioulsr. 
The piers of bridges are constructed of columns having the fomss 
of the masses varied to suit the style of pier desired. And when 
the bridge is to serve the purpose of a dam , ivith a sluice or lock 
between the piers, masses are constructed so as each to coiwtitute 
a part of the pier, and also a part of th 1 tt m f th sluice or 
lock, these when put together form! g t th 1 wer part " an 
" inverted arch or otherwise." To th fr t a may be 

added temporary ends for the purpose f k p g t the water 
until the masses are settled in position wb h t mp rary ends may 
consist of "floating dams," ^vhich maj b m 1 d replaced 
at pleasure. This arrangement may also be applied in the con- 
struction of sluices or locks apart from bridges, and also of dry 

Embankments and other similar structures may also be formed 
on this system, if necessary, the masses used for such purposes 
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being either filled up, or left hollow and used as store rooms or 

habitations. The masses may, however, be, if desirable, formed 

solid in the &rst instance, and may be of any shape and size 

required, strengthened, if needful, by " ties " of wood or metal. 

Where it is desirable to combine lightness with strength the 

cellular form of construction may be adopted. 

For the foundations of buildings " on bad ground '' a system is 

adopted similar to that described with reference to wharf walls, 

&c., the columns being pressed into the ground until a sufficiently 

solid bearing is obtained, such columns being then connected, if 

desirable, by arches, and the superstructure raised thereon. 

[Printed, lOd. Drawing. See Eepertory of Arts, vol. 20 (second series), 
p. 1 4 and Bolls Chapel Reports, 8th Report, p. 85.] 

A.D. 1812, January 15.— N° 3516. 

KELLY, Jasper Augustus, and VAZIE,- Robert. — " Certain 
improvements in the construction or formation of arches and 
other erections and buildings," which^ in respect to the patron 
of the invention, the patentees denominate ^'Moore's modem 
*' architecture." 

Several modes of carrying out this invention are described, the 
leading feature of the invention being the introduction, in the 
building of arches and other structures, of bricks or stones or 
blocks of other hard materia] placed vertically^ while the rest of 
the bricks, stones, or blocks of other material are laid in horizontal 
.courses, or nearly so. 

In the first arrangement described there are placed inside a wall 
or structure ranges of vertical bricks or blocks at a distance of two 
feet asimder. The first of these commences in the first course, at 
the bottom of the structure, the next commencing with the second 
course, and the third conunencing with the third course ; the next 
in order, again, commencing with the first course, and so on in 
rotation. Each of these vertical courses consists of two ranges of 
bricks or blocks, but the second range is commenced somewhat 
higher than the first, so that the two courses may " break joint." 

in another arrangement single ranges of vertical bricks or blocks 
are placed so as to assume a zig-zag form, instead of being 
vertical, these ranges being parallel with each other, and three feet 
asunder. In building a wall "up a hill," however, these vertical 
bricks " continue pointing in one direction up the hill " va&^'i8»^ 
of assuming the xig-zag form. 

BR. ^ 
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Id a third an-angement double 'ranges of bricks or blocks ue 
placed vertically in a manner resembling the first nrrangement, 
with the exception tb&t in tliis case the vertical ranges are aot 
oontiuuoiis, one horizontal brick or block being interposed between 
each two of the bricks or tilocka forming the vertical ranges. 

These arraiifi;ements may be varied, fts also "the BgOK cr 
" iudiQation of the vertical bricks," single columns of the latter 
being used in some cases, while in others the vertical bricks or 
blocks may be jdaced " apart from each other." From the 
drawing annexed to the Specification it would seem that some 
uf the vertical bricks or blocka are meant to be longer than 
hen. 

rprtnlcd, M. Drawing. He9 Bepartorj of Arts. toI, a (sectMtd teriesi 
p. Me ! anil Bolls Chapel Eepotta, Stli Heport, p. BU,] 

A.D. 1812, March 5.— N" 3544. 
BENTHAM, Samuel.— "A new mode of excluding the water 
" of the sea, of rivers, or of lakes, temporally, during the ese- 
" eutior of nnder-water works of maaoniy or other materials, or 
" permanently for the security of foundations, applicable, for 
" esam|>le, to the construction of sea walls, wharfs, piers, doeka, 
" and bridges." 

For the erection of a circular pillar or column which may serve 
aa a support for a bridge a cinndar dam is formed of long stavsa 
of wood, which are thicker at the lower than at the ujiper ends, 
and united together by internal rims of cast iron, the dam, )iqw- 
ever, being made in two parts, which may be united by sorewa or 
otherwise, and an iron ring being provided, into a groove in 
in which the lower ends of the staves areinserted, this ring having 
a sharp lower edge, by means of which it readily penetrates the 
ground below water when the dam is placed in position and 
weights laid thereon. When the water has been pwnped out of 
the dam, and the pillar or column has been so far erected that the 
dam is no longer required, the two parts of the dam may be 
separated and removed, learing the lower ring in the ground j 
or the whole may be raised together by suitable mechanical 

ITiese arrangements may be modified. For example, when it 
is desired to erect a pier for a briiige of which the piers shall be 
of oblong section the dam is of oblong form, with straight aidea 
aad eodsj and ia order to enable the aides and ends to sustain 
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the pressure of the water, certain " shores '* are passed diagonally 

from the sides to the ends, as well as from side to side, these 

shores being of considerable length when'the dam is first formed, 

but being replaced by shorter shores asihe work proceeds, so as 

not to interfere with the progress of the masonry ; such shorter 

shores resting against the feu^es of the latter. The sides and ends 

of this dam are capalileiof sepamtion; or- the arrangement may 

be such that one side only may be deiadied from the rest, and the 

dam may be adapted f6ri;he erection of a pier or wall which shall 

extend into water for a considerable distance from the shore by 

either omitting altogether one end of the dam, or providing it 

with a " vacancy *' which may receive a portion of wall already 

erected, the dam being in either case made to fit each portion 

of wall so as to be water-tight ; and the dam may be otherwise 

variously adapted to the construction of wharfs, embankments, 

and other structures. 

The dams may be either single, or composed of one line of staves 

only; or they may be double, consisting in this case of two lines 

of staves united by suitable cross bars and braces, and closed at 

the bottom, sharpnsdged plates being placed below the latter, and 

a pump being arranged inside the dam, by which water may be 

drawn from between these plates when ihe dam is sinking, and 

may afterwards be: again forced under the bottom in order to aid 

iuTaisingthe dam; iron framing being also described as being 

applicable for the connection of the woodworic of the dam to the 

ironwork which is sunk into the ground, certain T bolts being 

used, which serve tus a means of connecting or disconnecting the 

two. The spaces between the two sides of the double dams may 

serve for the reception of machinery, or as lodgings for workmen-; 

or the bottoms of such dams may be omitted, and the spaces 

between the sides filled with any suitable material. In some 

isases ** perpendicular stops** are fixed to the interior surfaces of 

^he ends of the dam, so as to regulate the distance between and 

-afford support to tiie sides. 

i;Printed, Is. Drawings. See Bepertoir of Arte, toI. 21 (second eerieB), 
p. 129 ; and Bolls Chapel B^)orts, 8tn Beport, p. 89.] 

A.D. 1817, July 10.— N° 4137. 

BROWN, Samuel. — ^An 'invention or improvement in the 
" construction of a bridge, by the formation and \iwfc\s\% ^1*^^ 
^* component parts in a manner not laiftietto ^twi\h»fe^.'^ 
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This invention " conaifits of a bridge or bridffea of auspension, 
I conatruotion of which, instead of using metal cliaina 
■ formeil of links, wires, or by other methods, as heretofore 
■' practised," the patentee nsea " a combioation of Btraight bars, 
" bolts, or rods, joined or united at their enda either by side 
' plates or bolts, coupling boxes, weldinR, or other suitable 
h, BO that these bara, bolts, or rods bo joined become in 
' effect one entire length or piece the whole extent or length of 
' the bridge, and snpport their proper proportion of the tension 
n the direct line of the curve which the7 aaaome or partake of," 
ae constituting the " main lines or meana of auapension. The 
lumber and conaistencj' of these main suspending lines must 
' depend on the extent of the span or opening and the general 
' magnitude of the design of the bridge, and each of the main 
" suspending lines may be formed of a single series of bars, bolts, 
' or rods joined in the manner and direction before-mentioned, or 
' they may consist of a lateral combination of several entire 
' lengths of bars, bolts, or rods, bound securely together by hoops 
ir other suitable means." 
The invention is described at considerable length, mention 
I ibeing made of certain experiments conducted for the purpose of 
ascertaining the best form of suspension bridge. The details of 
the invention wDl not easily be understood without the aid of the 
drawing annexed to the Specification, but the main feature of the 
invention is the use of rigid bars, jointed to iron platea, a series of 
tbese bars and plates answering in place of a chdn. A bridge is 
described in which eight series of these bars and plates (the bars 
being here doubled) are thrown across a river, being supported at 
each end by piers of considerable height, and forming a " Catena- 
" rian curve " between the piers, there being suspended from the 
plates wbiflh connect these bars a' number of perpendicular bars, 
which sustain another and lower series of bars which carry the 
roadway of the bridge. The upper series of bars are so placed 
that four of the series are higher than the other four, and con- 
sequently the perpendicular bars proceeding from the plates 
connecting the former are longer than those proceeding from the 
plates joining the latter, this arrangement gii-ing greater steadiness 
to the structure than would be the case if all the eight series were 
parallel. The bats supporting the roadway are not in a horizontal 
Mne, but form " an easy curi'e upwardsj" tliia arrangement tending 
to prevent undulation durinu storms of wind. The different 
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series of bars formimg the upper supports of the bridge pass 
beyond the pier through curved trunks, and thence into excava- 
tions, where they are secured by bolts and plates. 

The details of the invention may be very variously modified. 
In some cases a single series of bars and plates may form the 
'* Catenarian curve," and instead of the several series forming the 
upper part of the bridge being placed at different altitudes they 
may all be at the same height, while in other cases the " Catena- 
" rian bars '* may be formed by " the lateral combination of many 
" small bars." The modes of connecting the bars together may 
also be greatly varied. The vertical bars have " double key heads," 
by which they are suspended from the plates or couplings joining 
the upper bars, and sustain the lower bars by similar heads passing 
under the plates or couplings uniting them. The roadway of the 
bridge is constructed of planks of wood, resting upon beams, or 
upon other planks placed on edge, and supported by the lower 
bars of the bridge, these timbers being secured in their places by 
suitable means. 

[Printed, Is. Drawing.] 

A.D. 1817, August 26.— N° 4163. 

MCCARTHY, John James Alexander. — "A road or way for 
" passage across rivers, creeks, and waters, and from shore to 
shore thereof, without stoppage or impediment to the constant 
navigation thereof, and across ravines, fissures, cYiEa, and 
" chasms, and of a new method or methods of constructing arches 
" or apertures for the running and flowing of water through the 
" same or under bridges, to be used and applied in the con- 
" struction of the before-mentioned road or way and otherwise." 

This invention consists of " a passage suspended in a river or in 
" other water, and to rise and sink therein, so that such passage 
'' shaU remain at a distance from the surface of the water sufficient 
" to allow a ship or ships, or other vessels, to pass over and above 
" the said passage ; and in order that the said passage may be 
" buoyant, the ends of the same are formed so as to make an in- 
** clined plane from such parts of the passage over which ships 
" and vessels may pass, and so as the exits or entrances of such 
passage project above the surface of the water. The said in- 
clined planes continue the said passage, and connect the same 
** with a floating bridge made in the usual manner, the whole to 
" be moved both above and below, TVv^ m^ ^^^^%%<b ^sxvj^'^ 
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' formed in the shapa of a cjlinder, or any other more convenient 
" fol the purpose, bent at each end to form the inclined planes, 
" and may be made of iron ot other materiaJa. The said paasaffe 
" is gniveUed, or may be paved as other roada. Care muati be 
" taken to make tlie paesago of finch iveight and substanoe as 
" that it will sink under the suriuce of the water to the required 
" deiitb, and that the inclination of the plane be eucti as to allow 
" carriag'es to pass up and down the same with safety and ^ilily, 
" Tke ends of the Inclined planes are to be suffleiently defended 
" against injmy from ships or vessels or other external caujuSi 
" The said passage must be placed in such, part of the water and 
" must be so connected with the aaid floating bridge as will b* 
" be moat suitable for the navigation. The parts of the bndge 
" leading from the two ehores to the said passage are formed in 
" the UHuaJ way." 

[PrliittM], Bd. Drawing, See Bapertoiy of Art^ vol BS Iteooud wrtMj, 

A.D. 1822, January 29,— N" 4r>43. 
EWART, Petbr. — " A new method of making cofier dams." 

According to this invention piles are used which each consist of 
an oblong flat plate, pointed at the lower end, and having on each 
side a ledge or rib of dovetailed section, these piles, whea driven 
into the position they are to occupy, being secured together by 
Tertical cramps, equal in len^h to tbe piles, and so formed M to 
pass down upon and embrace the dovetail ribs or projections on 
tiiE Bi^oining edges of each two piles. If necessary both piles 
and cramps may be strengthened by " stiffening riba." When 
one range of piles has been placed in position and secured by 
orampB a second range mqr, if desirable, be placed upon tbat, 
the lower ends of these upper piles not being pointed, but being 
ftirmshed with two projections which enter into corresponding 
cavities in the upper ends of the lower piles, short dovetailed pro- 
jections with cramps and wedges being also arranged so as to 
bind the two ranges of piles together at the joints, in addition to 
the long cramps whieh secure them at the edges, the long cramps 
being so arranged that the joinings of the upper and lower 
portions do not come in line with the joinings of the piles, and 
tiie joinings of both being rendered watatight by the introduction 
herein of pieces of woollen cloth or other suitable substance 

ioh hat been soaked in a mixture of pitch and tar or other 
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oompoeition. The short cramps which secure the piles at their 
joiniiigs are fccnned with projections or teeth, which enter into 
correeponding recesses in the dovetailed projections, by which 
means they are prevented from leaving their places, and the long 
cramps *may or may not be secured together by a similar arrange^ 
meat of projections!, short cramps, and wedges. In situations 
where the ground into which the piles are to be driven is soft, 
their lower ends may, instead of being pointed, be *^ straight or 
"^diisel*shaped,"'and near the lower end of each pile are cast or 
rivetted guide pieces, which when a number of piles are placed 
side by side have the effect of keeping all in their proper places. 

In constructing a coffier dam for l^e pier of a bridge several 
frames of timber, of shape corresponding with that of the dam to 
be formed, are placed one upon another and braced together, the 
whole^being thmi sunk into the water and secured in position by 
wooden-piles drivMi inside. "When iAie ends of this framing are 
of pointed form " angle or nose piles " are first driven outside such 
ends, and then the rest of the piles placed in succes&don around 
the rest' of such framing, the long cramps being also placed m 
position, and the piles then driven downwards by causing a ram 
to act upon the heads of the piles in succession, such heads being 
protected from injury by the blows of the ram by a head or cap of 
wood^ which is* placed on each pile during the action of the ram 
thereon. In case of an obstafcle which prevents the driving of a 
portion of the piles, one pile on each side of 'such obstacle is with- 
drawn> and replaced by another' having a rib with a dovetailed 
projection down the front, and then a circuit of piles, passing 
round ttie obstacle, is formed in connection with these ribbed piles. 
TKe-piles forming this circuit may be retained in due position 
while being driven by means of a h6op made in segments, and 
secured at the bottom of the water by bolts and temporary piles. 

At the lower ends of ttie long cramps are projections for the 
purpose of fiUing tip the cavities between the dovetailed ribs of 
the piles, and preventing sand or other matter from entering 
therein while the piles are being driven, such cavities being after- 
wards Med up with oakum or othet substance, or cement. 

Several modifications of the details of the invention are described. 
In some cases the projection, on one edge of each pile is so formed 
as to embrace the dovetailed rib on.the edge of the next. When 
the ground is such as to be easily penetrated wrou^ViArSawjL^'^s*. 
may be used, connected, by vertic«i cxai£q^, "WXi \a3k^«i^ ^.^^ 
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homont«l joints in a,nj ta&nnei in which such piles or platea are 
usually connected. Whcti & numbei' of piles are placed in a line 
of considerable length such a line may be atvengthened by the 
inttoductioD, at cettaia dietances asunder, of piles which are 
curved outwBxds in front. Openinga furnished with shdes or 
valves may be formed in the piles for the purpose of admitting or 
excluding water, and the coffer dam may he strengthened, if 
desirable, by banks of earth or clay. When the joints of the piles 
I Jiave been firmly united by rust, a bar with a steel point may bo 
•jpied to loosen such joints, previous to the piles being raised. 

[PrliitBl, ltd, Brawiiig. Seo Kcpertory of Arts. vol. iS (aeeawl aritt), 

p. IBS ; London JoumBl (Atirfnit'j), vol. 3, p. 233; Aiiizan, vol. 1, p. *7 j 

and Bella Ohapcl Rciwrtai, 7tli Beport, p. ISSO 

A.D. 1822, July 4.— N" 4fJ8S. 
SMART, Gborob. — "An improvement . in the manufacture 
" of chains," which the patentee denominates " mathematical 
" chains. " 

These cliains are for the purpose of being used in the construc- 
tion of bcidges. " Tlie chains are oomjiosed of bars and liolts, 
" formiog a combination of angles supportinK one another, that 
" cannot be much altered from a straight line by any weight such 
"' as bridges are exposed to austsun." 'ITicse chains, "having no 
" thrust on their abutments, require no counteracting force to 
" balance their weights and the loads that pass over them." 
Snch chains " may be carried over a great span without inter- 
" mediate piers, and areatrong, portable, and simple in execution." 

These "chains" consist in reality of a number of rigid bai's, 
tome placed horizontally, others vertically, and others diagonally, 
the whole being seoured together by bolts, and sustaining a 
suitable fiooring or roadway. The bars may be of wood, or of 
metal, or of both. 

The ]iatentee suggests the appUcation of a structure of this 
character to " pendant bridges," for the purpose of preventing 
undulation and relieving the piers &om vibration. Such structures 
JUay also be used in wharfs, harbourB, and piers. 



1 



Sraniiig. Sea Landon Journal [Nealon't), v 
of Arts and Sciences, vol. 1, p. 3UJ. anil vol. a, p. 



and Br^ister < 

A.D. 1822, September 2?,— N° 4710. 
fROST, Jambs. — " A new method of casting or constructing 
" foundations, piers, walls, ceilings, arches, columns, pilasters, 
moiilihng^, and otlier enrichments to buildings." 
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This invention consists in casting foundations, piers, walls, 
ceilings, arches, columns, pilasters, mouldings, and other " parts 
" of buildings or structures *' so that the same may be finished 
at once, and " in their places as the work proceeds." This is 
effected by the use of moulds, which are fixed by means of sup- 
ports and braces in the situation of the structure required, " so as 

to bound exactly the surface or the part of the surface of the 

intended work." The complete structure may then be formed 
by using a quickly setting calcareous cement, having " hard and 
" durable " substances embedded therein, as, for example, Roman 
cement mixed with bricks, tiles, stones, gravel, or shingle. For 
aquatic purposes or damp situations such cements or composi^ 
tions are selected as will readily harden under water, and for 
external works, such as will bear the vicissitudes of the weather. 

In constructing piers, as well as foundations or walls under 
water, a proper .cement is mixed with hard substances, such as 
mentioned above, and lowered into the water in boxes or bags, 
fi*om whence it is then discharged j or it may be passed down 
through tubes supported by a temporary frame or platform, the 
tubes being moved into different positions as necessary, the 
material hardening as the work proceeds, and one layer or body 
thereof being deposited upon another until the pier or other struc- 
ture is raised to the surface. Or the material may be lowered in 
bags and allowed to remain therein, one range of such bags being 
laid upon another, and the contents of these bags, when solidified, 
forming ** rough courses of a well-imbedded conglomerate rock." 
In the latter case " slower setting cements *' may in some situa- 
tions be used, such as tan*as or pozzolano mortar. In order to 
give a smooth face to the pier or other structure under water, a 
framework or mould may be used, which may be supported by 
piles until the work is complete. 

In cases where the invention is not applied to the formation of 
a complete structure, but only to the production of mouldings or 
enrichments to buildings erected in the ordinary manner, the 
moulds are arranged and placed according to the nature of the 
work to be executed. Thus ceilings, whether arched or otherwise, 
are divided into compartments by iron ribs, these being furnished 
at the lower parts with " small rims or mouldings " to receive 
and support such compartments, and the moulds must be surcased 
inside before use with some substance which wiU ^r€N^\:A. ^jJJ^asjassCL 
thereto of the materials employed iox t\xe y^oiV, ^"^ xaaxiX^^^i^^"^ 
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of courae removed as the m&teriala hudea. For pniduang; 
oomicea and ceilings with a, fine face, the moulda ore first lined 
with plaster of Paris mixed with water to a " creamy consistency," 
a, coating of plaster or cement heing then laid inside that, and tha 
rest of the mould quickly filled up with cement miied with hard 
materiala as mentioned sbo\'c, or with bricks, tiJes, or squared 
stones laid in regular coiu'ses, the HUtfocea being afterwards 
smoothed Bud dressed as requisite. 

, Bee Bapertory of Arts, vol. 4 

. (^I'mrtmi's), vol. " "'■ ~' 

Undiuiica' EucTclopniia, vol. 1, p. BK.'] 



A.D. 1822, November !).— N' 4723. 
MOXON, John Dowbll. — " Improvementa in the construction 
" of bridges, and worka of a simikr nature." 

The first pnrt of this invention conflists of a moveable ocdfer 
dam, composed of inner and outer timbers "to open at each end 
" and without bottom, with internal or external jiiles, or both at 
" option, to drive after the framework has grounded upon the 
" bottom or bed of the river," this machine being capable of 
removal without being taken to pieces. This coffer dam " tB 
" mwle at bottom in form of a wedge, ao as to cause it to enter 
" or cut into the bed or bottom of the river," the piles being 
then driven to render the whole stationary. The dam is then 
rendered watertight by pouring clay, S:c., into a space left 
between the internal and external timbers for the purpose. 

Anotlier part of the invention consists in coating or facing the 
piers of atone bridges with iron, for the purpose of strengthening 
and preserving suoh piers. An arrangement is deacribed in which 
the outer stones of the pier are eauh surrounded with iron, the 
hitter being six inehea thick on that portion of the atone which is 
to form part of the face of the pier, and three-quarters of an inch 
thiok round the remaining portions, these coated stones being 
connected by clamps. To prevent " lodgements of water at the 
" CKtemal surface " holes are formed in the outer metal of one 
course of atones, into wliich short spikes or studs project from the 
next. This part of the invention niay also ba applied in fortifi- 
cations, wharfs, &c. 

Another part of the invention consists in the construction of 
bridges by the employment of boxes or troughs of metal, wliieh 
are put together much in the same mauaer as the stones of a 
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bridge formed of masonry^ certain of these boxea being used to 
build the arches, and the spaces between the arches bang occu- 
pied by other boxes^ the whole being bound together by ribs or 
beads in the boxes between the arches, which fit into grooves in 
the edges of the boxes forming such arches. The outer sides of 
the<boxe9 forming the external parts of the arches are ^'cast to 
resemble cut.stone.f' The " iron flooring for supporting: the 
ZDftdway is not at top, but ioxma the boundary of the under 
part of the aioh, and has thus the appearance of stonework. 
" Thus when the road is filled up and falls down into.the spaces 
'^ between the ribbsand boxes of the ardi, &c. &g. there will be 
*' no tremulous motion, nor the noise peculiar to iron bridges 
^' ' when heavy carriages are passing over thenu'^ From certain of 
tiie figures in the drawings annexed to the Specification it would 
seem that income cases all the boxes used are to be. furnished 
with, both ribs and grooves, the ribs of one. entering the grooves 
of another throughout the structure, and a footpatii.on each side 
of the bridge ia described as being ^'erected on three or four, of 
these rib& crossways by thin plates of cast iron which have 
grooves to receive the said ribs, and on these plates tha stones 
are to be placed, unless iron is preferred, which can.be roughed 
*' and rendered neat, safe, and as clean as stone." 

*' In extending this system to lighthouses, casts of the proposed 
' situations can be taken, when of rock, in ita natural, form with- 
out much dressing or levelling, which will make the work 
stronger; and in foundations of soffcer matter^ iron joined in 
one entire mass will form a good foundation for any^ supers 
^* structure,'^ ^^and the foundation or' bottom: plates can be 
'* placed and affixed to the usual precaution of piles either of 
** iron or wood/' 

If desirable,^ the piers of bridges, as well as the upper parts of 
such structures, may be formed of boxes or troughs such as 
mentioned above. The whole structure is united,, on this system, 
" into a compact body without screw or cement.!' 
The same system, is applicable for wharfs and other erections*. 

[Printed, 2». Dnwringa. See Londim Joiirnal (.9^0fcr^(?fiV), vol. 8j p. 129; 
and EoUfl Chapel Beports. 7th Report^ p. I2ij 

A.D. 1823, April 16.— N° 4777. 

GBAULHIE, Gerard. — (A comfmadcation.) — ^'^A machine or 
*' apparatus iipoii a new and portsdile coItftoiC^^otLv^v^'«i^i^ ^ 
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" being inclined in diflferent degreei, adapted to the conveyance 
" of persons and goods over water or ravines for military or 
" other objects, and applicable also to purposes of recreation and 

According to this invention chains or ropes, which maybe 
tightened at pleasure by windlasses, are supported by uprif^ht 
posts of different elevations, there being laid upon these ropea or 
chains "tables'' of wood, metal, or other substance, these tables 
fcrming a dooring along which p:issengera or merchandise may be 
conveyed across a liver or other place. The tables are connected 
together by ropea or chains, passing through holes on each side of 
the tables, one edge of each table being concave while the other 
is convejc, so that when a number of tables are laid together the 
convex entering the concave parts form a series of joints. Some of 
these tables are of square form, and others curved, the latter 
being emjiloyed in cases where it is desiroiile to form, a curved 
bridge or track. The tables are furnished with "ways," or rails, 
which n-ili not only direct the wheels of cai'S running upon them, 
but sen-e to connect the boards of which they are formed, tenons 
or rabbets preventing any side motion of the tables. A balustrade 
of ropes and network is passed along each side of the structure, 
such ropes and network being connected to the posts above and 
the tables below. 

Structures of this kind may be lariously modified according to 
the situations in which they are to be used. Thus a sirgle range 
of tables, suitably supported, may form a single bridge, while on 
the other hand a double range of tables, forming a double bridge, 
may be used, t!ie ends being connected in a semicircular form by 
the use of curved tables at those parts, and this arrangement 
affording the means of either keeping the cars in continuous 
motion or otherwise. The cars have their axles so arranged that 
the wheels accommodate themselves to the curved ways, and the 
bodies of the cars are so mounted in coimection with a hooked 
lever that such bodies may be retained in a horizontal position, 
although the wheels may rest upon an inclined plane. In order 
to draw the cars up such an inclined plane, where it is necessary 
that a portion of the brid;(e should be in that position, an " cnd- 
ss rope or chain ladder " is passed round wheels or drums, one 
of which is at the top and the other at the bottom of the incline, 
the upper drum or wheel having on its a:ii8 u, wiueh by which 
motion may be given to the " latider," the bars of which, acting 
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against the hooked levers with which tlie carriages are furnished, 
raise the latter along the incline as required. The cars will then 
run down the other inclined parts of the structure by their own 
gravity. The semicircular parts of the structure are somewhat 
lower at the inner than at the outer ends of the tables, this 
arrangement preventing the cars, when passing round these parts, 
being thrown from the track by the action of their own centri- 
fugal force. The cars are further se6Ured from leaving the rails by 
rods or wires so connected to the posts as to project over the ends 
of the axletrees outside the wheels, these rods or wires thus pre- 
venting the cars from " rising and running over the ways.'* 

It is not stated how this invention is to be applied to " purposes 
*' of recreation -and exercise," but it is probably meant that such 
recreation and exercise may be obtained by persons seating them- 
selves in the cars and travelling to and fro along the apparatus. 

[Printed, Sd, Drawings. See London Journal {N'etoton*8) , vol. 7 , p. 180.] 

A.D. 1826, March 4.— N° 5342. 

MIDGLEY, Robert. — " A method, machinery, or apparatus for 
** conveying persons and goods over or across rivers or other 
" waters, and over valleys or other places." 

The patentee says, — " My invention consists in a moveable plat- 
form or car supposted upon legs or pillars braced in diagonal 
directions to keep them in proper positions, and having wheels 
and axles at the lower ends to roll on a double railwa}'^ crossing 
a valley or the bed of a river, drawn by a rope or chain attached 
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'' to the car (so as not to obstruct the passage of craft on the 
" river), and to windlass or capstan fixed on the banks of rivers, 
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or at other suitable positions, worked by animal or elementary 
power. In some cases I apply the moving power on the plat- 
form or car, communicated by axles and wheels or other suitable 
appendages to a pinion taking into a rack crossing the valley or 
river, and parallel to or else forming a part of the railway. The 
platform or car should be a corresponding height with piers or 
landing places made on each side of the valley or river above 
high water, between which the car is to pass and repass with 
foot passengers, animals, carriages, or goods, as required. Small 
plows are fixed to the poles or legs to keep the railway clear of 
" obstacles. Drags are suspended at each end of the car, mov^e.- 
** able on pivots, to draw mud or sfttid tVisAi (io\!i»(:X> ^Mwa'^^^^cw^-- 
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" WB7at the sides of the BTcr to the middle, where, by turning on 
" the jirvota, and moved by power on the platform, it leaves the 
" mud or aand. The car may lie made of metal, or a com.binai- 
" fion of metal and wood. Its dimensiooH will depend on the 
" depth of the valley or river to be crossed, and the bnlk of that 
" which is to be conveyed. The platform to be fenced on eaah 
" Bide. A ntoveahle fence to be placed at each end to prevent 
" pMsengen from falling off." 



[Prfaleil, 4d. Ha Drawings. Bee Itepeitory of Arts, vol. 4 (third wHh), 
s. 58 ; Ltnulga Juuroal {fimlou'tj, voL It, p. S7 i HvKiBl«r at i.rta ud 
Beienwn.Tol.l (new ««■!«), p. 150 1 and EneSicorB aud Mechnuica' Encj. 



iI.S,p.«8.] 



A.D. 1831, October 31.— N° 6187. 
.CDONALD, Jameb.— (.4 commuiiicaliaii ,) — "A certain im- 
provement or improvements in the construction of bridf^es 
made of iron or other materials ; which improvement or im- 
" provemcnta are also applicable to the conatruction of piers, 
" nilroads, roofs, and other useful purpoaes." 

[No Bpeciflcatlon enroUed.l 

A.D, 1833, January 24.— N" 6369. 
MACDONALD, Jambs, — {A eomrnvnication.) — "An improve- 
" ment or improvements in the construction of bridges made of 
" iron or other materiala, which invention is also applicable to 
" other useful purposes." 

This invention is ''founded upon the same principles as those 
" set out" in the Specification of a patent granted to the present 
patentee on the 2i)th of June, 1S32, and relating to an improved 
conatruction of railway. 

According to the present invention bridges or arches are con- 
structed " by combining series of iron bars or ribs so anoaged 
" and connected as to sustain or support the pressure and tension 
*' of each other, the whole, when combined, oonatituting an ex- 
" panse of framework in the form of the segment of a polygon or 
" arch, upon the upper surface of which framework the floor of 
" the bridge or carriage way, or covering of a roof, is to be laid. 
" The principle on which the tension and support of the fraane- 
" work is founded may be illustrated by reference to the prin- 
" ciplc of construction in the rafters, tie beam, and riiig post of 
"' toofs, the structure of the bridge conBisting of combined rafters, 
■"'With tie beams and ring posts intersecting each other, and con- 
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neeted in parallel ranges by transverse liolts and diagonal 
*' braces for the purpose of firmly securing the whole structure/' 

Different modifications of the invention ore described, Tefieraice 
being also made to certain portions of the Specification of the 
patent mentioned.aboye. 

The essential features of the invention are the eombining toge- 
ther a number of bars, some in a horizontal and others in .-a 
diagonal position, while others are vertical, or nearly so, .and 
uniting the whole by bolts and nuts, two structures of ihis-kind 
being placed parallel with each other and being united together 
by transverse bolts and braces, and a number of these doubie 
istruotures again being placed side by side and united in theaBauB 
way to form the framework of the bridge, upon which pilla(ra:ar 
spandrils are placed to support a level roadway, the bars compos- 
ing the ribs of the framework being somewhat longer than thooe 
at tiie lower part, which gives the framework a curvedtorjirohcd 
form. 

The patentee mentions that bridges with " very flat arches " 
may be constructed on this system, and that the ends of the fiwme- 
work described above may rest upon piers so constructed as to 
** merely sustain the downward pressure." He adds, however, 
that he proposes to raise abutments upon the piers, and to cause 
thcends of the upper bars or ribs to rest against such abutments, 
there being a small space left between the abutment and the lower 
bars or ribs in order to allow of the latter extending in case of a 
slight deflection of the bridge on a[load passing over it, and also to 
admit of expansion and contraction of the metal under variations 
of temperature. 

Arches constructed on this system may be used '^ to form the 
'^ framework for roofs of buildings with good effect/' as also for 
the support of aqueducts. 

[Printed, Is. 4f?. Drawings. See London Journal {Netoion's)^ vol. 8 {cow 
joiMed series), p. 181 ; and Bolls Chapel Beports, 7th Bepor^ p. 142.] 

A.D. 1833, June 20.— ^o 6438. 

GIBBS, Joseph, and APPLEGARTH, Augustus.—" Certain 
" hnprovements in the construction of railroads, bridges, pien> 
" jetties, and aqueducts, part of which may be applied to other 
"-useful purposes." 

In forming a structure, according to one part of ihia w:q«cdQi53&^^ 
certain foundation plates are fbnsly otouxtd. ^ v^^.^gB«oasA>Q 
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means of holts, (vhich are each furnished at the lower end with 
ebort arniB or flukea, so jointed thereto that when the bolt is being 
thrust into the earth they assume a vertical poaiiion, passing into 
the ground freelj, but on the bolfa being again draira slightlf 
upwards, which is done by means of nuts on their upper enJs, the 
arms or flukea diverge, and the apparatus then aets as an anchor, 
letaininft the foundation plate in position. Upon plates thus 
secured upright columns are then mounted, suitable framing being 
secured upon these so as to form a railway or other bridge or 
viaduct, or a trough for the reception of water being placed 
thereon, and an aqueduct thus constructed. If desirable, the 
bolts, while being passed into the ground, may be surrounded by 
tubes, which may afterwards either be withdrawn, or remain and 
be filled with cement. In the case of a railway bridge the rails 
are furnished at the ends with " do\-e-tail hooks " which enter 
into connecting links placed on the framing and itre secured in 
theff places by wedge pins and keys, the spaces between the rails 
being wholly or partially closed by woodwork. A mode of con- 
stmeting a railway is also desaibed in which the rails are secured 
to chains, and the latter fastened to the ground by holts and 
flukes. A method of tightening rails is alao described as consist- 
ing in the use of a "staple link " with screwed ends and nuts, 
and a certain connecting piece, and rarious modes of arranging- 
and coupling rails are set forth. In some cases an "under or 
" supporting rail " of cast-iron has mounted upon it a wrought- 
iron rod, for the purpose of diminishing the number of joints and 
also of connecting the rails more firmly together, the ends of the 
lower r^ls resting in chairs of convenient construolion, and the 
Tail rods being bent down at the ends and wedged into sockets 
formed in the lower rails; or the rods may be placed in recesses 
in the lower sides of the other rails. A chain ia described as being 
for the purpose of receiving the ends of these compound rails, the 
ends of the rails being wedge-shaped, and the interior of the 
chain corresponding therewith, wedge-shaped keys binding the 
ends of the rails in the chairs. When these rail rods are on the top 
of the ordinary rails the wheels of the vehicles which trai'd upon 
them may either be of the ordinary character or have concave 
rims, the rods being circular in section. 

A mode of constructing bridges, piers, or similar afriictuies is 
described, in which columns are supported by foundation plates 
&nd anchor bolts sunk under water and into the ground below it. 
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each bolt being in this case surrounded by a caisson or vessel 
filled with concrete or other suitable substance. The caisson and 
bolts are driven down together by a pile-driving machine of ^e 
ordinary character, mounted in a boat having a well therein for 
the descent of the caisson, and the bridge or other structure may 
have a flooring of planks laid upon rods, or stones or planks may 
sustcdn the materials of an ordinary road. 

[Printed, 2«. 2d. Drawings. See London Journal (yewtan'a), vol. 14 {con* 
Joined teries), p. 399.] 



A.D. 1835, December 3.— N° 6942. 

WIITY, Richard. — " An improved method or methods of 
arranging .and combining certain materials used in constructing 
houses, bridges, and other buildings, whereby greater strength 
and durability will be obtained." 
Before describing this invention the patentee refers to the well- 
known fact that a number of thin plates or laminae of wood or 
metal, placed side by side, will bear a greater load than the same 
quantity of wood or metal in the form of a solid beam or bar, and 
also to the circumstance that, on account of the great tendency of 
such thin plates of wood or metal to deflect laterally, but little 
advantage has been taken of their capacity for bearing weight. 
The first part of the invention relates to a mode of so combining 
plates or laminae as to counteract the tendency to lateral deflection. 
The plates may consist wholly of either wood or metal, but pre- 
ferably of wood and iron combined, the iron plates being of rolled 
metal, and there being between each two iron plates one of oak or 
some other wood, these wooden plates being at least twice as thick 
as those of metal. These are then all pinned or bolted securely 
together, " so as to form them into one compound beam or bar." 
The two outer plates are of metal, and thicker than the rest, so 
that they may the better sustain the pressure of the pins or bolts, 
and resist the lateral deflecting tendency of the plates. When the 
beam or bar is required to be of greater length than the individual 
plates of which it is composed, plates of the same or of different 
lengths are so arranged that not any two ends of the plates shall 
coincide, the fastening pins or bolts being inserted at the different 
points of junction. 

The second part of the invention is subsidiary to the ficsA»^%»!iL 
consists in girding, trussing, or auppot^^ \ascMi3aJt'e.^\i^wK^ ^^^ 
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liwis compounded as aforesaid, by the employment of " regulwJy 
" formed iron seginentB of circlea or Bogmental hoops," Becured 
to the beams at the ends, " The beam forma the ohord line to 
" the segment of the circle or aegmental hoop or ijicder. The 
" verssd sine may beof any depth," hut the patentee prefers" that 
" the segments should be arcs of large circles mtli versed sinei of 
" not less than one inch for every three feet of the length of the 
" beam or ohord line." The segments are aeoured to the beams 
by bolts, blocks, or stays of bard wood or cast iron being insarted 
" at regular intervals in the space between the chord line and iron 
" segment," these blocks or stays being pressed upwards against 
the beam by means of the bolts, and the whole so bouod firmly 
together. 

A bridge is described as being constructed of a laminated be&m, 
ivhich forma the balustrade, with an ornamental railing at the top, 
find a " segmental hoop " secured to the lower side of the beam. 

Other arrangements of the same character are described as being 
applied in the construction of roofs, floors, and railways, in the 
latter the laminated beams alone being used where the railway 
passes along a soUd embankment, but being strengthened by 
segmental hoops or ties where it is necessary to form them into a 
bridge. 

[Printed, ed. Drawing. Sea MecBanics' Magialne, Tol. M, p, m] 

A.D. 1S36, June 17.— N» 7120. 
DREDGE, James, — " Certain improvements in the constmction 
" of suspension chains for bridges, viaducts, aqueducts, and other 
" purposes, and in the construction of such bridges, viaducts, op 
" aqueducts." 

These improvements " have for their objects, first, a means of 
" affijrding greater strength and stability than has been obtained 
" by any of the varied constructions of suspension bridges, piers, 
" or other erections of that kind, which have been heretofore con- 
*• stnicted of corresponding magnitude and extent; and, secondly, 
" the economy of materials and labour required to be expended 
** in such erections." 

The invention consists, firstly, in " so arranging and connecting 
" a series of parallel links to constitute the chains, that the chain 
" may diminish in breadth, and consequently in weight, as it 
" recedes from the point or points of suspension." These links Kk 



it 



BRIDGES, VIADUCTS, AND AQUEDUGTO. 36 

connected hf iaransverse bolts, the number of' links in eadi series 
diminishing as they recede from the piers towards the centre of 
the bridge. 

Secondly, *' in applying such chains to the purposes of con- 
** structing suspension bridges and other similar erections in 
** connection with inclined suspension bars or rods (instead of the 
" usual perpendicular suspension bars or rods),^' by which means 
the longitudinal bearings of the horizontal platform or roadway 
fM so connected to the hanging chains " that the weight or 
principal leverage of the erection may be removed from the 
centre and be sustained by the stronger parts of the chains, 
** increasing towards the abutments/' 

Thirdly, the invention relates to the employment of transverse 
tie-beams of a peculiar construction, for confining the longitudinal 
bearings of the horizontal platform or roadway. These tie-beams 
are " bowed upward," and retained in that form by string or 
tension rods. 

Fourthly, the invention consists in " the adoption of a ball-and- 
socket bearing to the inclined suspension bars or rods, by 
means of which the level or proper position of the platform may 
be readily adjusted." The suspension bars pass through saddle 
pieces connected to the transverse tie-beams, a ball at the lower 
end of each rod bearing against a recess or socket in the under 
side of a saddle piece, each rod being furnished below the ball 
with a " screw nut " for the purpose of adjustment. 

[IWnted, \9.1d. I>rawing. See London Journal (JV««;fo»*«),vol. 11 (co«- 
joined series), p. J. ; Mechanics* Ma^^ine, vol. 28, p. 422, and vol. 
pp. 
and 
Beport, p. 176.3 

A.D. 1838, June 18.— N° 7692. 
WHITE, John. — " Certain improvements in the construction of 
" railroads, bridges, and viaducts." 

This invention consists '' in adding strength to such metal rails 
'* and bars as may be used for railways, and also to such timber 
** beams, supporters, and bearers as may be used in the construe- 
" tion of bridges and viaducts, by giving tenseness to the same 
" by means of keys or lateral wedges." 

In carrying the invention into effect, '' resistance piles " are 
used, which consist of piles firmly fixed into the ground, capped 
with lead, and carrying blocks of iron, \^l^TO^^\lomsycl^aJ^ ts^siJ^rw^ 
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therein, through which wedge-formed keys are passed, these keys 
also passing through openings in the beams, rails, or bars to be 
operated upon, the end portions of which rest in recesses in the 
blocks, the whole arrangement being such that on driving the 
keys more or less through the openings in the blocks and in the 
beams, rails, or bars, the latter are drawn into a state of more or 
less tension, as may be desired. 

In the case of a railway, " resistance piles " may be placed at 
the distance of about one-sixteenth of a mile from each other, 
there being at intervals of about fifteen feet between them com- 
mon piles carrying blocks of smaller size, " and fastened down 
" by spikes passing through holes sufficiently larger than the 
spike to admit of the play consequent on expansion and con- 
traction," arising from changes of temperature. 

[Printed, lOrf. Drawing. See Engineers and Architects' Journal, vol. 1, 

p. 374.] 

A.D. 1838, September 20.-^ N° 7814. 
DAY, William.—" An improved mode or method of applying 
and combining timber and other materials used in the con- 
struction of ships or vessels, masts, yards, beams, piers, bridges, 
" and various other purposes." 
[No Speoification euroUed.] 

A.D. 1838, November 3.— N° 7845. 

PHASER, Joseph. — " Certain improvements in the apparatus or 
" machinery to the employed as centerings or supporters in the 
" construction of bridges and arches, and in tunnels or other 
" mining operations." 

The Specification of this invention is of very considerable length, 
but the " characteristic " of the apparatus employed, ** whereby it 
is distinguished from the centerings or supporters heretofore 
used," is set forth as being " first, that the foremost or most 
*' advanced of the centres or supporters which is to bear the fore- 
*' most ends of the laggings whereon the bridge, arch, or tunnel 
•* is to be constructed or built is not as heretofore an interior 
'' centering to the intended arch, but the said foremost or most 
" advanced center or support stands at the end of the arch that is 
to be constructed or built, the chief part of its substance being 
in the space which will be afterwards occupied by the brickwork 
or masonry of a future length of the arch, and standing oppo- 
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" Site to tlie place of the toothing which is to be left at the end of 
" the arch for joining with that future length ; the said foremost 
" or most advanced centre or support sustaining the foremost 
** ends of the laggings^ by a suitable connexion of these ends with 
" its interior or concave edge, and the two ends or feet of the said 
" foremost centre or support standing with suitable sole plates, 
** blocks, and means of adjustment, upon advanced portions of 
" the two side walls from which the arch is to spring, and the 
" hindmost vertical face of the said foremost or most advanced 
** centre or support having a suitable pattern for the intended 
** courses of brickwork or masonry formed in relief upon it, or 
** marked upon it^ to serve as guides for the laying of such 
** courses.'* 

" Secondly, the addition of a slight temporary centre to sustain 
** the hindmost end of the laggings quite independently of the 
** main centres, for the support of the laggings whilst the arch is 
** building, and before it is closed or keyed in at the top or 
" erown, and which slight temporary centre is set up with its two 
" feet or ends standing (with suitable means of adjustment) upon 
supports fixed into the side walls, and projecting out therefrom, 
or on the ends of props reared up against those side walls." 
Thirdly, that the other centres or supporters, which are to 
** bear the hindmost ends and the mid-length of the lagging!^ 
** whilst the arch is building on ^hem, are erected and supported 
on a moveable frame or platform, which is let down to rest on 
tracks or wheels (after the arch is closed or keyed in, and the 
said centres are lowered so much by such letting down as to 
quit contact with the laggings (leaving the same undisturbed 
and supported by the foremost or most advanced centre, and 
by the slight temporary centre), whilst the said frame or plat- 
" form, with the hindmost and middle centres, is moved or 
" advanced forwards on its trucks or wheels, in order to carry the 
" middlemost centre or centres beneath the foremost or most 
" advanced centre. And note : — If the latter is made with cross 
" bars or internal framing, either those bars or framing must be 
" removed,'* " or the said middlemost centre or centres must be 
taken to pieces or laid down flatways on the said moveable 
frame or platform," " in order that it or they may be so carried 
*' beneath the said foremost centre as aforesaid; and the said 
moving or advancing forward of the frame or platform beva.^ 
coAtinued until it has carried the \\mtev.o«t c«tv\?c^ ^Q^fc\i.^^a> 
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" the £ront or most advanoed oeaia^ then the frame car plafctom 
is rabed up so much as to take it off its trucks or wheel8»>ABd 
as to earry up the hindmost oenlare in contact with the foie* 
*' most ends of the laggings, and that contact is made oomj^ete 
" with all the several laggings/' hy aid of *' setting sceaws or 
" of wedges, with which the hindermost centre is provided*'' 
and '^ after that contact has been made complete, the feont or 
'' most advanced centre may be moved or advanced fcffwaads, 
*' leaving the laggings undisturbed and resting on the isUght 
'* temporary centre and the hindmost centre, in order to sui^Mirt 
" the arching." 

Fourthly, that the several centerings or supporters to be lued 
in the construction of arching within underground tunacda are 
made with metal extending all the way around the curve; and 
if made in pieces of metal, the same are strongly imited by 
revitting or screwing metal to metal, so as to preserve a 
" continuity of metal throuishout the ciurve, and each oeniro 
consisting of one such continuous curve of metal, or of two or 
more such curves combined together, imd which may have 
wood inteiposed between them or otherwise combined with 
them, in order by such application of continuous metal curves 
to give sufficient strength to the curved portion of the centre- to 
** enable it to be formed like a simple bow or arch," '^ having all 
" the matter which is to give it strength disposed in its carye, 
" without requiring internal framing (or at most only a cross tye 
" or string to bow), whereby the space within auch centre, is left 
'' clear for the operations of the workmen to be carried on with- 
" out the embarrassment and crowding that is caused l^the 
'' cumbrous internal framing of wood usually employed in oen- 
'' trings." The patentee states that he makes no claim to this 
fourth article, except for the '' construction of arching within 
*' underground tunnels.'' 
CPrinted, U. 6(2. Drawing.] 



A.D. 1839, February 21. —No 7975. 

NASH, William, — {A communication,) — '' Certain improvements 
'* in the construction of bridges, viaducts, roofs, and other parts 
" of buUdings." 

This invention consists ''in a peculiar form, arrangement, and 
" mode of connecting bars of iron or beams of wood placed 
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'* diagonalliT' at ^acute angles, and braced together by other ban 
" or beams plaoed m horizontal positions and parallel to eadi 
'^ other, which combination or structure afiPords a degree c^ 
<* stability ^roan its firm tension that is not found in any of ihA 
'' ordisaiy constructions of bridges or roofs composed of similar 
" weights of matmal^ either on the suspension or tension 
** priBC^es.'' 

The-meids of the diagonal bars are so formed that when the 
biss are '^ placed in diagonal positions at acute angles'' such 
ends may fit accurately into recesses or notches formed in the 
honzontal bars, the latter forming the top and bottom of the 
siinieture, and being connected by ''socketed joints," bolts 
securing the whole together. In addition to the top and bottom 
horizontal bars a " middle horizontal bar " is used, this being 
furnished with diagonal notches or recesses in which the diagonal 
bars are secured. All the horizontal bars are composed of two 
pieces of metal closely braced together^ and suitably enlarged at 
the parts in which the notches or recesses are formed. 

In constructing a bridge two of the structures described above 

are placed at a suitable distance asunder, the ends being connected 

to upright pillars which rest on piers formed to support them, and 

l^iese two structures constitute the two sides of the bridge ; they 

aieitheii braced together by " diagonal transverse bars,'' the ends 

of which bear upon the middle horizontal bars, and which have 

also oonneeted to them longitudinal bracing bars supporting the 

roadway or flooring of the bridge. A bridge of this construction 

does^ not require any abutments or ties beyond its ends, " as the 

" whole pressure or weight of the erection is, by the bracing of the 

" bam, conoentrated in the ends bearing perpendicularly upon the 

" pi»s." 

OPrintecU-'Sd. Drawing. See Uepertory of Arts, vol. 6 {new series), p. 146 1 
-London Journal {Nenoton's), vol. 16 {aonjoined series), p. 355 ; and In- 
ventors' Advocate, vol. 1, p. 83.] 

A.D. 1839, March 12.— N^ 7999. (* *) 

CUTLER, Job,' — "An improved method or methods of con- 
" stroeting chains for suspension bridges, cables, mining and 
" other purposes, and for an improved method of making the 
'' ban, Ikiks, and bolts thereof." 

Aooovding to one modification of this invention a broad chain 
isfennad oonsisting of three and four hnki^ «xtKCi%<^ i^^ysccjii^tjde^ 
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J These acts of links are not onlj connected b; pins puaing' through 
I iihe ends of each and formiog the joints of the chttin, but also by 
1 there being at each side of the eye or end of some of the lioka 
iCB which project into corresponding recesses formed in those 
to which they are jointed, the different aets of links being also 
ted by holts passing through them, and the effect of the whole 
mgement being that even iF the pins at (he joints of the chain 
B removed or broken the chain would still hold together. This 
. eoiistniction of ch^n ia mentiooed as being suitable for " pit 
lains, cables, and suspension bridges." 

he arrangement is modified in another construction of chain 
(uitable for " driving machinery or other purpoaea," but which 
does not require special notice here. 

The links of these chains are brought to the required form by 
the use of " diea," which the patentee describes. 

[I'rlntEil, ed. Dnwins. Nee Bapcrtoi^ of Atta, lol. 13 [n«u> eerigi), p. 213 i 
Inveiitoni' Advocate, TOl. 1, p. 99; TranBiictions of the Booietj of Arts, 
ToL IS4, n. 1G9 : We1i9t«ra' Keportiii vol. 1, p. 418 ; Carpiniiers Beporti on 
Veteui Coks, vol. i, p. S£a ( Mf line mid Cnlg'a fieportB, vdL *, p. SIO i and 
Billing on PatentB, pp. H, 79, and 1*2.J 



A.D, 1840, February 22.— N" 8391. 

■SiiKR, Thomas. — " A new or improved mortar or cement fop 

1 "- building, also for mouldings, castings, statuary, tiles, pottery, 

" iroitatiuns of soft and hard rocks, and other useful purposes, 

" and which mortar or cement is applicable aa a manure for 

" promoting vegetation and destroying noxious inaecta." 

lliis mortar or cement is composed of four " principal ingre- 
" dients." The first (which the patentee diBtinK"i"'i<i^ ^^ ^'''- ^) 
confiisls of the rakings of roads or streets, or the sweepings of 
buildings, or of ashes, or small coal, culm, or breeze, or river or 
sea sand, or pounded atone, " or of any other mineral or vegetable 
" substance in a state of dust or powder." The second ingredient, 
or No. 2, consists of chalk or other calcareous substance of a 
drying and retaining nature, in a state of powder. The next 
ingredient, or No. 3, consists of tar, oil, resin, " or some other 
'■ substance of the like bituminous, fatty, or inflammable nature ;" 
alid the last ingredient, or No, 4, is " simply bay or common 
" salt." 

These ingredients ore mised together in various proportions, 

aocording to the purpose for which the composition is intended. 

I Thus, for a mortar or plaister for building purposes, four parts of 
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No. 1 are mixed with one part of No. 2, and the same qutuitity Of 
No. 3 and No. 4. For coating flat wooden roofs two parts of 
No. 1 are united with the same quantity of No. 2, and one part 
of No. 3 and No. 4 respectively, and in this case, as also when the 
cement is used as a " composition floorings" the cement may he 
used in a warm state, and the surface smoothed hy a hot iron. 
Such a surface may have a metallic appearance given to it by 
spreading filings of metal upon it before it has become hard ; or 
the surface may be covered with powdered chalk or other 
material. 

The composition is set forth as being applicable to a great 
variety of purposes, including the covering of "the weather 
*' boarding of wooden houses," and of slate, tile, and thatched 
roofs, the formation of ** pavements or footpaths round houses,'* 
as a cement for the paving stones of streets, and for the '' im« 
provement " of macadamized roads ; as also for the " arches of 
bridges, culverts, drains, et cetera." In these last-mentioned 
cases the cement ** may be either employed in the way of ordinary 
mortar, observing only the precaution to cover the centrings 
with strong paper to prevent any adhesion of the surfaces ; or 
where the structure is of small span, the cement (mixed with 
small stones) may be cast in moulds into blocks to be used in 
" place of bricks or stones, filling up the joints between these 
*' blocks with the same cement in a hot or fluid state." 

Mouldings or castings formed of this composition may have the 
resemblance of stone or marble given to them by portions of such 
stone or marble, ground into powder, being introduced into the 
composition ; and for tiles, bricks, and pottery the composition 
may be mingled with brick clay, while for fire-bricks and flags not 
only clay but granite in a state of powder is mixed with the other 
ingredients. The composition is also applicable as fuel, for the 
construction of gas and water pipes, for the preservation of ropes, 
cables, and cloths of various descriptions, for rendering papers, 
*' carding," and " boarding " waterproof, and for coating ships' 
boats and other sailing crafb, in which case pipeclay is introduced 
into the composition. • 

The patentee mentions that when this composition is used as a 
manure the seeds or roots which are to be planted in the ground 
prepared therewith are " dipped in tar made thin with salt water," 
care being observed not to take up so much as to cause any 
" coating " of such roots or seeds. 
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ThoMfwrts of this iDvention which relate to roads and wi^g 
liMre been already described in the series of Abridgments relating 
tbficeto. 

[Printed, M. No I^wings. See London Journal (Newton's), toL 21 (0011- 
Joined series), p. 415 ; Mechanics' Magazine, toL 83, p. 263; and InyentQrs' 
AdToeate, toI. 8, p. 131.] 

A.D. 1842, February 8.— No 9247. 
SLEIGH, Addbrlby Willcockb. — '^A certain method or 
'' oertain methods of effecting and forming sheltered floating 
" harbours of safety by the employment of certain buoyant sea 
'* barriers applicable thereto, and which said impsoYBmenta are 
'* also applicable to and useful for the formation of hreakwateoni, 
'^ floating bridges, lighthouses, and beacons, the protection of 
" pier heads, -embankments, and for other similar purposes.'' 
Hiis invention consists " in the construction and adaptation of 
sloping or oblique platforms mounted upon, connected to, or 
supported by floating hollow vessels or caissons, by which the 
platforms are always maintained in the sloping or oblique 
positions, and are enabled to rise and £^11 with the tide. These 
floating vessels and sloping platforms when constructed are to 
^' be so arranged as to form sea and wind barriers for sheltering 
" ships and oth^ vessels, and also pier heads, bridges, and other 
" structures requiring such shelter, from the ordinary destructive 
'* effects of heavy seas and gales of wind.'' 

The details of this invention may be greatly varied. One 
amngement is described in which a caisson is constructed of 
peculiar shape, " being of the form of an oblong longitudinal 
" wedge," with the bottom flat, the back, or that part which in 
tile case of a breakwater is meant to be next the shore, " rounded 
" like the side of a vessel," and the vpper surface forming an 
inoliDe or slope the lower {iart of which is next the open sea. This 
vessel may be made of ribs of timber planked <m 1^ outside, or 
of i^ieet iron, or other matierial. Through the centre of the vessel 
extends (lengitudisally) a beam or " keel," which " will be ^e 
" centre of motion " on which the vessel floats. On the inclined 
upper surface of this vessel is mounted a platform, this forming a 
broad inclined plane the lower edge of which is immersed in l^e 
water, while the upper portion projects above and beyond the 
back of the vessel which sustains it, this platform sloping upwards 
from Uie sea towards the shore at an angle of about 30°, " in 
imitation of the slope of a supposed beach," and affording a 
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'' modified resistance '' to the action of the waves. These stnio- 

ttires may be moored in any suitable situation, and a number of 

than may be so connected together by ball and socket or links 

and toggle joints at the ends of their beams or keels as to conati- 

tute a harbour of refuge. Instead of a vessel or caisson constructed 

as above described, a floating fi»mework jsupported by a number 

of l)arrel8, or other hollow wooden or iron vessels, may be used to 

aestain the inclined platform; or a raft may be used.; or the 

platform may be used alone, one edge being moored by chains or 

otherwise to the bottom of the sea, ^' in such a manner that the 

'' upper edge may rise from the water in an inclined direction/' 

.floating bridges, lighthouses, and beacons, are to be constructed 

on the (System described above, the invention being susceptiUe, 

however, of various modifications. 

(Frinted, Is. 8d. Drawings. See London Journal iNeiot&n>*t), "voL M.(eaH« 
joined series), p. 97 ; Mechanics' Ma^zine, vol. 37| p. 213 ; and BiQCord Ol 
Patent Inventions, vol. 1, p. 4.] 

A.D. 1842, April 26.— N° 9332. 
PALMEB, HjSNRY Robinson. — '' An improvement or improve« 
'* ments in the construction of roofs and other parts of buildings, 
'* and also for the application of corrugated plates or sheets of 
** metal to certain purposes for which such sheets or plates have 
" not heretofore been used.*' 

The leading feature of this invention consists in the empk>y- 
ment of corrugated sheets or plates of metal so arranged that such 
plates " abut on and support each other." A bridge is described 
in which a number of corrugated cast-iron plates are used, liiese 
plates being each so curved that when a number of them are 
placed end to end they form an arch, the corrugations running 
lengthwise of the structure. Several ranges of these plates are 
placed side by side so as to form a bridge of sufficient width, and 
each plate is surrounded by flanges through which bolts or rivets 
aire passed, the side flanges of the plates being also bolted to ribs 
or spandrils passing above the plates the whole lenglii of the 
bridge. The effect of this arrangement is that the strength of l^e 
bridge is not dependent upon the rivets, the plates acting upon 
and sustaining each other in the same manner as the stones of an 
arch composed of masonry, the whole resting upon or against 
suitable piers. 

For constructing a roof the plates are, according to ooA^aRAs^^l^ 
ment, formed with slits or notches &t (me «a!SL«ii^^iteaAi& ^•^to^pR*- 
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tions at the other, so that when a numher of plates are placed end 
to end the studs of one enter the slits of the next, the side edges 
of the plates being inserted in grooves formed in bars placed 
longitudinally to receive them. The notched ends of the plates 
are slightly " upset or cranked," so that the ends of the plates 
carrying the studs may pass under them, and the studs are fur- 
nished with heads which further secure the plates together. In 
other arrangements " hook-shaped or cleft studs " unite the end 
of the plates, the slits being dispensed with. 

The arrangements mentioned above are more especially appli- 
cable where plates of cast metal are used. When wrought-iron 
plates are employed they are notched at each end, and " separable 
" studs " inserted into these notches, these studs having heads at 
each end. In this case one end of each plate may be upset or 
cranked as already mentioned, or the ends may be plain, and a 
strip of metal brazed or soldered to the upper or under side of one 
be rivetted to the next. 

An application of corrugated sheets of metal in the construction 
of railway and other wheels is also described, the sheets here 
occupying the place of spokes or arms, and being united with 
suitable naves, rims, and tires. 

This invention is set forth as constituting improvements on the 

invention for which a patent was granted to the present patentee 

on the 28th of April, 1829, according to which plates of corrugated 

metal were employed, but not with their ends abutting against 

each other as described above. 

[Printed, Is, Idd, Drawings. See London Journal (Newtott^s), vol. 23 (con- 
joined series), p. 77 ; and Record of Patent Inventions, vol. 1, p. 227.] 



A.D. 1845, August 5.— N« 10,803. 

MAIRE, Peter Francis. — {A communication from AdolpheJac- 
quesson.) — " Improvements in combining iron and other materials 
'* for the purpose of constructing bridges, roofs, arches, floors, 
" and other similar structures.'' 

The first part of this invention consists mainly in connecting 
together certain frames by means of hollow cyUndrical cross bars, 
bolts passing through holes in the frames and through the hollow 
bars and so uniting the whole together. Such frames and bars, 
thus united, constitute what the patentee calls " a parallelopipedon 
'' in one piece," and such parallelopipedons may be used for 
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various piirposes, a number of them, for example, placed one upon 
another, serving as a column ; in this case long bolts being used, 
which pass through the whole of the frames and connecting bars 
used. This part of the invention is described under difPeSrent 
modifications, the frames and cross bars being in some cases so 
arranged as to partake of the wedge form, and being thus suitable 
for the arches of bridges. In other cases the frames are connected 
hj solid cross bars, having ears or projecting pieces at each end, 
which admit of two short bolts for connecting them to the frames, 
the solid cross bars being themselves united by longer bolts, pass- 
ing through other cross bars which are hoUoW. An arrangement 
of this kind is described as constituting the arch of a bridge, two 
upper and two lower solid bars, of curved form, being united by 
bolts passing through vertical and horizontal hollow cross bars, 
and frames being only introduced at certain parts of the struc- 
ture. 

Another part of the invention consists in constructing the arches 
of bridges of what may be termed hollow blocks of metal with 
large openings in the sides and ends, and also holes in the latter 
for the recepion of bolts. These blocks, or " forms," may either 
be of rectangular figure on the outside, or may partake of the 
wedge form. In the latter case a number of them being placed 
end to end, with the smaller ends downwards, and bolted together, 
will form an arch without the introduction of any other object be- 
tween them, but when they are of rectangular figure they are 
made to constitute an arch by the use of certain *' braces," or by 
the introduction between them of keys or plates thicker at the 
upper than at the lower ends, and of which different modifications 
are described, in some cases these plates having projections at the 
upper and lower ends which aid in maintaining the blocks in 
position, while in other cases (including those in which the rect- 
angular blocks are employed) bands or bent pieces of metal pass 
over the junctions of the parts and render the structure miore 
secure. In one arrangement the wedge-shaped plates have screws 
projecting from each end, which serve to bind to the upper and 
lower surfaces of the arch continuous plates of wrought iron. A 
bridge is described of which the archway is composed of several 
series of blocks or " forms " united by cross bars, the archway 
carrying on its upper surface a number of "hollow shoes" in 
which rest rounded projections forming the lower ends of certain 
upright columns (composed also of hollow \A.o<:^&& ot ^^ \«wa^^"*^% 
and these columns sustaining the TO«idw«;f oi ^<&\ycv.^^« 
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^^^^1 A bridge IB also described na being constructed in a manner 
^ •Imilar to thiit kat mentioned, but having framea of wood united 

I bj eion pieces, and binding pieces subatituted in place of the 

I hollow blocks or " forms " of iron. In this csae the framea, or a 

I portion of them, may be hinged together ut the lower portions, 

I which will not only end in adjusting the curvuturc of the arch, 

H^ but will also faeilitftto the converaion of the Btructure into a 

^^^^^ " awing bridge." 

^^^^L Ar mentioned in the title of the inrentioD the latter msy be 
^^^^H -nodiSed en u to be applicable not only to bridgea, but for loofl, 
^^^^B fleore, and " other similar struetitrea." 
^^^V [PrKited, u. IM. Dravtngi.l 

^^B A.D. ia45. October 6.— N" 10^56. 

HOWARD, Thomas.— " Iiiiproveraenta in rolling iron bare, Bu»- 
" pension bridges, and other purposes ." 

This invention consiats in a method of rolling wrought-iron 
bua " with heads or increased breadths thereon, in one entire 
" piece, so as to avoid the uncertain and insecure proccsti of weld- 
" ing such heads on to the Imrs, porticukrlj when subjected to 
" great strain or tension, as in suspension bridges and otlier 
" works requiring similar bara." 

The mode of carrying the invention into effect may be varied, 
but the patentee describes a system in which the block of iron to 
be operated upon ia first heated and then rolled in the ordinal 
nutuner until it aasumea the form of an elongated slab, which is 
then operated upon by "heading rollers," these being roUera 
which are of larger diameter in some parts than in others, and ao 
contrived as to oommiinic&te the requisite form to the ends of the 
■lab, rendering them much wider than the middle portion, and 
tiie slabs being then elongated by other rollers which act upon 
tiiis middle portion only. " When the beads are intended to he 
" of the same thickness ae the other parts of the bar, they should 
** come from the heading rollers sufficiently thick to receive some 
" preesure by tbe finishing rollers, due allowance being made for 
" the elongation, particularly when the bars are to be employed 
" in suspension bridges, in order to produce the grain or fibre of 
" tbe iron in cross directions around the holes made in such 
" faesdii, when completed, by any ordinary means.'' 



[PrtntM, 6d. Dr»«liur. See Rcpntoiy of Art^ vol. 1 (»ili»$<il (fria), 
p. SUSi London Journal iNcvil<m'>), m\. tS [mnjoined fsruw), p. £43{ 
■oi/JbjyiwertandArcMtccfs' Journal, TtA.K p.m.1 
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A.D. 1845, November 18.— N° 10,954. 
WILSON, Edward Brown. — ^' Improved apparatus applicable 
" to swivel bridges and turntables." 
[No Spedfication enrolled.] 

A.D. 1845, December 4.— N<» 10,983. 

RUSSELL, Henry Hbathcotb. — " Improvements in eon- 
structing suspension bridges and viaducts." 
The patentee says : — '^ My improvements in constructiiig sus- 
pension bridges consist of a peculiar mode of applying iiie 
main chains (from which the platform is suspended bymcanB 
of suspending rods), whereby in place of the chains hangiiig 
in ciurves from the upper parts of two towers or piers ashereto- 
'^ fore, each chain in passing from the upper part oif one toirer or 
** pier descends to a much lower part of the next tower or* pi«, 
** and the upper chain from such tower or pier descends to tiie 
lower part of the first-mentioned, so that the chains proceeding 
from the upper parts of two towers or piers cross each other at 
an intermediate position, and respectively descend to a lower 
position at the opposite tower or pier, by which means suspei^ 
sion bridges ofiPering greater stability and freedom will be ob 
tained. The construction of the details of suspension bridges- 
being well understood by engineers, it will not be necessavy 
for me to enter into any description thereof in this my Speoift- 
** cation, and the engineer may vary the details of constntction 
** according to his judgment, my invention being confined to the 
" mode of applying the main suspending diains.'^ 

Several modifications of the invention are described by referenoe 
to a sheet of drawings annexed to the Specification. 

[Printed, M. Drawing. See London Jounud {NewtorCs), vol. 29 {eongoined 
series), p. 24 ; and Patent Journal, vol. 1, p. 46.] 

A.D. 1846, March 23.— N° 11,138. 

GANDELL, John Hoskins, and BRUNTON, John.— -^'An 

" improvement in the construction of, and in the mode of open- 
ing and closing of movable bridges or arches, for ihe purpose 
of carrying railways, tramways, or other roads across canals, 

" locks, docks, or other open cuttings." 

In this invention a moveable trussed brid^<b cit nSsw^b*. Ss^ 

mounted upon an axis resting in 'beaxmg^ «^. ^oxaa ^^\»jwi^'^^^'^ 
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I the totidway of the bridge, the latter beinf; connected to the axis 
[ by means of struts or beams which pass from the lower side of 
^the platfonn, converging townrils the shaft, and bein([ attached to 
la^e plates carried liy the sliaft, and ftiniished with diverging or 
radiating mortices, into which the lower enda of the struts or 
beams pass. One end of the platform of the bridge projects 
beyond the shaft further than the opposite end, the platform and 
Btruta thus not being equally balanced on the shaft, but the 
longer and heavier end of the platform, by its preponderance over 
the other, tending to keep the bridge in due position for traffic 
pBSBing over it, that end resting, when the bridge is in use, against 
a strong frame placed at one side of the river or 0])ening to be 
crossed, while the other or shorter end is prevented from moving 
by palls or stnitt beams, which are capable of being drawn from 
nnder the bridge by levers, fixed upon a shaft furnished nith a 
handle. When it is desired to move the bridge in order to allow 
of the passage of a vessel below, the palls are withdrawn, and the 
platform made to turn upon its a^iis sufScienfly to bring the plat- 
form into an inclined instead of horizontal position, this move- 
ment taking place in the direction of the shorter end of the plat- 
form, and being produced by the pressure of water against a ram 
placed in a horizontal cylinder, and connected witli the platform 
by a rod or rods, \rhile this is proceeding, other pistons con- 
nected to the moving framework are forced into cylinders charged 
with water, which wafer is thus driven into a vertical pipe of such 
dimensions that the " ataticol pressure " of the water driven into 
it increases as the platform of the bridge passes farther out of 
the horizontal line, this nrrangeraent not only preventing the 
motion of the bridge from being too rapid, but the pressure of this 
column of water serving (on the preaam* of the water against the 
horizontal ram being removed) to restore the bridge to its first 
position. 

In the case of a very wide river or opening having to be crossed 
two of these structures are used, their longer ends meeting over 
the centre of such river or opening. One piston only may be 
used to each bridge if desired. The roadway or platform of the 
bridge is supported by longitudinal timbers, carried h/ the atrutts 
proceeding to the abaft below, these strutts being strengthened by 
diagonal braces. 
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A.D. 1846, June 2.— N° 11,236. 

PERCY, William Carter Stafford. — " Certain improve- 
^' ments in the manufacture of bricks, tiles, chimney tops, and 
" other similar articles." 

This invention relates, firstly, to a mode of preparing clay or 
other plastic material for use, whereby such material is cleared 
from stones or other hard substances. The material is mixed 
with water, and " agitated " in a pug mill or otherwise, being 
afterwards strained or sieved, so as to separate stones and other 
hard substances from it. The " so-prepared mass " is then allowed 
to remain in a suitable vessel until the water has separated from 
the day and risen to the surface, such water being then drawn off 
and the clay dried for use. This drying may be accelerated by 
placing the clay in a reservoir mounted above a kiln in which 
bricks are being burnt, such kiln being enclosed, and flues there- 
from passing under such reservoir, the patentee mentioning that 
he also proposes to use a similar arrangement for drying bricks 
previously to their being burned. 

The invention relates, secondly, to an improved form of brick, 
to be used for the prevention of damp walls, and for heating 
and ventilating purposes, applicable also to bell-hanging, and 
communicating pipes, flues, &c." Each brick is furnished 
with grooves in its surface, in some cases the grooves running 
lengthwise, and in others crosswise, of the brick, while in other 
cases the grooves cross or form right angles with each other, 
the bricks thus grooved being laid together in different modes, 
so as to cause the grooves to constitute passages for air, or for 
other purposes, as may be requisite. 

Thirdly, the invention relates to a new form of brick for 
" building bridges, viaducts, tunnels, chimneys, and towers," or 
other structures in which "strength, mutual support and solidity 
" are particularly required.'* This brick is in fact a block, 
having deep notches or indentations of angular form in each 
side, and so constructed that when a number of such bricks are 
placed together, the projections between the notches of one fit 
into the notches of those next to it, a sort of locking of the bricks 
together being thus effected. An " obtuse angled bridge " is de- 
scribed 88 being formed of these bricks, and also a bridge of 
which the whole body is horizontal, another application set forth 
constituting a " doorway arch," the bmVi^ \ws«i% ^sw^^j^^ ^^^^ 

BR, ^ 
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modification "in their bearings from the perfect Bquiire to any 
' bevil or anffle." 

Another part of the invention rdates to a form of brick suit- 
able for coping the tops of walla and parapets, or other strnc- 
tnres. In this case each brick has a projection at the upper part 
of one side, and a sort of recess in the other, so thitt when a 
number of such bricks arc jdaced side by aide, the projection from 
one overlaps the recessed part of the next, the object of this being' 
to prevent water from lodging in the joints, the top of each briek 
being either hollowed or "left straight and rounded, to drain off 
" the water." Such bricks may be glazed to render them im- 
pervious to moisture. 

Fifthly, the invention relates to forming bricks with grooves of 
dovetail seotion in thciraurfaces, for the purpose of causing plaatCT 
or cement to adhere more securely to sach bricks when Md on 
Buch Huriaoea ; portions of the plaster or cement being forced into 
the grooves. 

Sixthly, to a peculiar formation of tile for draining land. This 
tile conaistB in effect of a kind of shallow box, divided into several 
comportments, and having openings in the top, through whidi, 
n^en the tile ia placed below the surface of the ground, water 
mH, in wet weathis, pass into the compartments, and there 
remain until the weather is again dry and warm, when it will 
" evaporate and moisten the soil aboi'e the tile ; thus imparting in 
" a ({reat measure an uniformity of moisture to the soil in all 
" weathers." These tiles may be made of any suitable matenRl. 

Seventhly, to a maohine for presfflng and making bricks or 
tiles, or other similar articles. In this machine a frame capable 
of sliding up and doivn carries a piston having its face downwards, 
a second piston, with the face upwaids, being mounted below it 
upon a vertioal bar, also capable of sliding up and dow^, but 
retained at a certain elevation when not in use by a spiral aprinf; 
paased round it. These pistons are both within a kind of mould, 
and when a briok or other article to he compressed baa been 
placed upon the lower piston, the frame carrying the upper piston 
is by some aoitable means caused to descend, compressing the 
brick or other artiole between itself and the lower piston, but the 
full amount of compression not being' attwned until the tbwer 
pigton hai been forced down to such an eictent as ta bring the 
lower end of the bar on whiob it is mounted into contact with 
i aaotber spring placed at the bottom oi to mM;\i\i\'i,\.'a'4 TCTOrtance 
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and of liiB spiral apring together to the descent of thenppei 
piston efEeotiog the requisite corapKBaion of the brick or other 
artide. The pistons are each furnished with a groove packed 
with some material earrjing a lubricant, which being thence 
distributed over the interior of the mould imparis a polished 
appearanoe to the sides of the article operated upon. Tlie thiok- 
nesB of the brick or other artiole may be regulated by a screw, 
which 8erve» to adjust the height of the upper piston in its frame. 

Lastly, the invention relates to a pecuhar oonstruction of ■ 
chimney top, " for the prevention of downward draughts in chim- f 
" neys," and consists in forming openings in the chimney top' 1 
with lips or projections outside, and tubes or curved pieces pro- | 
jectin^ upwards inside, any ait passing through the aperturet | 
having thus an upward tendency given to it. Flanges projecting ] 
from this ohinmey top " carry off the water from the chimney." 



A,D. 1846, July 14.— N" 11,232. 
KNIGHT, GeoKGB. — " Certain improvements in exeavatinu and 
" diedging; also in the formation of permanent and temporary 
" harbours, oanalH, bridges, docks, and otiicr similar works, ai 
" the apparatus to he employed therein,'' 

One part of this invention consists in the employment of what' I 
the patentee terms a " water fender " in the construction of sub- ■ 
mjtrine works, such as foundations for bridges and other etruO' 
tures, this fender being composed of stroug convaic iron plates 
ftanished at their edges with dovetailed ffrooves, into which 
corresponding rods or laths are inserted, the plates being farther 
secured by transverse cast-iron supports. In conjunction with 
this- fender "a mud or sand extracting syphon" is used, thiB 
bein^ composed of a number of short pieces of tubing which 
are connected by flexible joints, and this apparatus being bolted 
to one of the plates of the fender in which is a culvert or hole, 
these arrangements affording the means of conveying sand or 
mod from one side of the fender to the other in forming embank- 
ments or otherwise, the sy])hon being provided with suitable 
month pieces, one of which is used in operating upon mud or 
Bitnd, while the other is used for draining the water from mBt«rial 
which may have been paned from one sidt oS ftia fetvim 
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Another put of the invention consists in looaening uid detach- 
ing fragments of rock from the bed of the sea or of a river, by 
connecting powerful leven or crowbars to a floating vessel, and 
insertiog the pointa of such bars or levers into crevices in tbe 
rock " when the tide is just beginning to fall," the weight of the 
vessel, as the tide recedes, beingthrown upon the ends of the bars 
or levers and so causing them to force a portion of the rock from 
its bed ; the weight of the vessel being increased, if necessary, by 
filling it with water by means of a syphon. Masses of rock thus 
loosened may then be removed by the employment of a vessel 
furnished with a number of upright cyl indcrs or barrels, open at 
both ends, and the lower ends being trumpet-mouthed, these 
cylinders or barrels being each provided with a windlsBa from 
which a chain passes down into the water, such chain being 
provided with a hook, and a number of such chains being brought 
J upon the loosened mass of rock by means of guide chains 
which are mantEuvred from above until the hooka have laid hold 
of such rock, when by the use of the windlasses the rock is rajsed, 
and, by the movement of the vessel, floated into any requisite 
, situation. 

In order to afford the means of examining the bottom of the 
sea ot of a river, the patentee employs what he denominates " an 
* hydraulic or suhraarine telescope," this consisting of two pipes 
or tubes, one of which is for the transmission of reflected light 
which may illuminate objects below, while the other is so provided 
with lenses as to serve as a telescope ; lenaes, however, being 
placed in the lower part of each tube in order to prevent the wat«r 
from rising therein. The whole apparatus is secured to a boat, by 
which it may be moved fcom to place place, and suitable buoys 
are provided for keeping it in position. The iUiiminotion of the 
apparatus is produced by means of a " burner '' and a powerftil 
reflector fixed above it. 



A.D. IW6, October a— N" 11,^01 
I" FAIBBAIRN, William.—" Improvements in th con tra t n 

. " of iron beams for the erection of bridges and oth stru tm-es 
This invention consists " in the novel applicati n and us f 
' plates of metal united by means of rivets and angl ir u f 
' such or similar purjioses, and forming by su b comb nation 
' a hollow iron beam or girder." 
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In one modification of the invention, the' sides of the beam or 
girder are formed of oblong plates placed side by side, and the 
edges imited bj vertical angle or T irons inside, rivets passing 
through these irons, through the plates, and also through " cover- 
*• ing plates " outside. The top of the beam is formed of two or 
more parallel rectangular hollow chambers, composed of plates 
connected bj ordinary angle or |. iron and rivets, other angle or 
L iron receiving the rivets which unite this part of the beam with 
the sides. The united width of the chambers forming the top of 
the beam is greater than the space between the sides below. The 
bottom of the beam is formed of plates somewhat wider than the 
space occupied by the sides, these plates being united at the ends 
by covering plates and rivets, and the whole connected to the 
lower edges of the side plates by angle iron. 

Instead of the top of the beam being of rectangular form or 
section it may be of elliptical section, or of any other shape 
calculated to prevent it from giving way in consequence of com- 
pression. Or such top may be formed of thick plates above, with 
lighter plates so arranged below it as to form hollow cells, which 
will have the effect of resisting a crushing force and keeping the 
beam in shape. The bottom of the beam may consist of plates, 
either of a single or double thickness, where a double thickness is 
used the plates being united to each other by *' alternating or 
** crossing the joints," and by a mode of rivetting, which the 
patentee terms '' chain rivetting," as '' it forms an entire chain of 
plates throughout the structure, and so unites the covering 
plates over the joints as not to weaken or injure the plates by 
transverse rivets, but to form a connecting link to each joint by 
a series of longitudinal rivets or pins." Where the top of the 
beam is of elliptical section it may consist of a series of cast-iron 
tubes, connected by means of flanches in the manner of ordinary 
water pipes, each joint being protected by a cap or cover. 

A bridge is described as being constructed of two of these 
hollow beams or girders to form the sides, while midway between 
these runs a third similar beam, all the three being parallel, and 
stretching from one pier of the bridge to the other, but the cen- 
tral beam being nearly double the strength of those at the sides. 
The beams are connected by transverse beams passing from each 
side of the central beam to the inner sides of the outer beams, 
the transverse beams being composed of side platen ot ^Vis&\.\sss\N.<» 
connected to top and bottom plates oi ^\^Vst xtvaXs^. Vj "ww^^ 
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'iron and rivets, and these besma Gapporting the rDadvray of ' the 
'Imdgo. The m^n beams have tbc rectangulitr form at the top. 
BeatiiB constructed in the manner of those here described as 

' -the transvene beainB are suitable for use in building milla, 

I liouns, £cc. 

rprln4«d, Id. Bd, Dnwinge. Bee London Jovnial (Ifetntoti'a), voL 31 (OM- 
toiaed ufHea), p. B; Mechanics' Mseuzlne, toI. OS, p. 281 ; Artiaoi, voLt 
II. BOa. iinl vol. B, p. 213; pntont jDuniaJ, ral. 3, p. 78*; Slid EnRineSTa and 
SJ^it«als' Journal, Yol. 10, p. 143,] 

A.D. 1846, November 3.— N" i 1,43?. 
iBONELLI, Gaeta-N. — " Improvements in bridges, \Tftdurt6, 
" aqueducts, and other similar erections." 

According to this invention, the patentpR employs *' ouaeoDB, 
" or wedges with aotid ends, united together with bolts und 
" screws. Tliese caJaaons are each eonatructed in a suitable 
"' nanner for fimning a regular part or segment of a lapge circle, 
"" of which about the three-fifth parts of its length in the cantrel 
"" part bear the floor, by means of iron liars ; and the floor in tbisi 
•* part forms the chord of these three-fifth parts of the arch. 
"' The eJrtremitiea of the arch (each of about the fifth partbf the 
" whole arch) bear the end of the floor by means of iron BiKtkBi" 
" and it results fkim the combination of these two arrangementB 
" that the floor of the bridge presents a long stright line, per- 
■" feotly horizontal, which, according to other systems of conatmct- 
" ing bridges, can only be obtained by other means not tiffering 
" the same strength or resistance." 

As will be understood from the foregoing description, the floor 
of this bridge ia not placed on the top of the aroh, but passes in 
a horizontal line some distance below it, the middle or highest 
parts of the oreU being above the floor, and a considerable portion 
of the Bwh near each end being lower than Buoli floor. On the 
end portions of the arob, below the floor, the "iron circles" 
(which arc in fact " spandrils ") rest, and sustain that part of the 
■floor above them, while from the middle portion of the anA, 
"Which is above the floor, suspending bars descend, which cany 
beams supporting the middle portion of the floor, ThtBB bars 
are not arranged vertically, but converge to a point below tiie 
«rcb, the patentee stating that this arrangement nearly if not 
wholly prevents the oscillation which exists under the ordinajy 
■ystem of arranging suspending bars. Longitudinal iron bars 
through the floor, from end to end of the bridge, and arc 
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-fltFongly fixed in -fchepiers or afontments, '* such bars ^formini^ the 
** chord of the arch, and consequently Tetaiiiing the bittments by 
'*KBisting the effect of the thmst of the knAi'" 

Inthe case of a viadiict, " the necessary additions ^for a water- 
'** iray " must be 'made to the arrangements described above. 
[Priirtsd, 10c7. Pravmig. 'fieePatent Jonmal, yol. 2;p. 840.] 

A.D. 1846, December 21.— N« 11,601. 

OSBORNE, Richard Boyse* — {Partly a communication.) — 
Oertain improvements in bridges, roofing, and flooring." 
This invention consists, firstly, " in substituting for the solid 
beams ordinarily used in the construction of iron bridges and 
'•* other iron structures, which are of large span between their 
^'-piera or other points of support, frame beams Of numerous 
■■** pi«ces combined or trussed together in such a manner that the 
** direct transverse strain 1;o which solid beams are subjected is 
* Tesolved into a series of tensile and compressing or acting and 
** counteracting forces, and such frame beams may be made of 
'**• greater length and strength than solid beams, and raised into 
"their places with morc^cility, and whereby also a large saving 
** of material and labor will be effected.'* An arrangement is 
described in which* each side of abridge consists of an upper and 
lower ^horizontal' beam, connected together by diagonal bars and 
TCfrtical tie rods. Each of the horizontal beams is composed of 
i^nte xmirs of 'flat bars placed on edge, the upper range of bars 
being bound together by a " cap piece " above and a clamp below, 
«nd bolts passed through the whole, while the lower range is 
bound together by clamps, both above and below, and bolts. 
The Tends of the vertical tie rods, which are arranged in pairs, pass 
between the several pairs of bars forming the upper and lower 
beams, and through triangular blocks let into the inside edges of 
the beams, being secured by nuts and plates or washers on the 
Gotsides of the latter, and against the sides of these triangular 
blocks rest the ends Of the diagonal bars, which come between 
the vertical tie rods. Two diagonal bars crossed by a single bar 
passing between them are placed between each paur of vertical 
rods, the double bars being inclined first in one direction and then 
in the other alternately, and the single bars being arranged in 
cxnrespondence therewith. The ends of the structure are 
-gfcrengthened by *' vertical posts ** being introduced m -^V^^^r. <^^ 
tie rods, and the ends of the lo^et \)«dsxi^ i«^ '«:^'«l tsS^'W^ 



56 BRIDGES, VIADUCTS, AND AQUEDUCTS. 

mounted upon cast-iron boxes supported by the piers, this arrange- 
ment allowing of the expansion and contraction of the structure 
arising from changes of temperature. In a somewhat different 
arrangement of bridge, the upper and lower beams are each com- 
posed of four flat bars placed edgewise at equal distances asunder, 
and united by vertical posts and diagonal rods, the rods in this 
arrangement occupying the position of the diagonal bars in the 
first, the vertical posts corresponding with the tie rods. The 
floor of the bridge is apparently meant to be carried along cross 
bars supported by the lower horizontal beams. These arrange- 
ments may be used in other structures of " large span " as well 
as in bridges, an arrangement being described as applicable more 
especially for supporting a roof in which the structure is of 
curved form, constituting a kind of arch, and resting upon pillars, 
being strengthened by a long horizontal tie rod below, and a 
vertical tie rod passing from that to the centre of the arch. 

Another part of the invention consists '* in certain modes of 
'' curving or cambering frame beams constructed as aforesaid, and 
*' keeping them after erection of any given curve or camber, or 
" preventing them when made straight from swagging.'' One 
mode of efiPecting this consists in marking upon the upper and 
lower beams, when in a straight state, the points at which the 
different tie bolts ought to be introduced, " to suit the radii of the 
" required curve,'* these points of course being further asunder in 
the upper than in the lower beam. A pair of vertical centre posts 
are then introduced between the two beams, at the middle thereof, 
and the diagonal bars and tie rods are then introduced in succes- 
sion, commencing from the centre posts on each side, the tie rods, 
as screwed into their places, causing the beams to assume a 
curved figure. "Where the curvatiure required is only small the 
effect may be produced by employing diagonal braces of different 
lengths, the '^ divisional spaces '* in the beams being equal. The 
patentee mentions that in " forming centering for stone bridges 
" over deep and rapid waters this will be found a very simple, 
*' efficient, and economical mode of construction." 

[Printed, Is, 2d. Drawings.] 

A.D. 1846, December 23.— N« 11,509. 
GOUGY, Pierre Frederick. — " Improvements in apparatus 
'' and machinery for raising, hfting, and otherwise moving heavy 
" bodies.'* 
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One part only of this invention requires notice here, this con- 
sisting of " a mode of constructing temporary bridges suitable 
"for moving heavy bodies across rivers, canals, creeks, ditches, 
*' and in which they may be submerged when out of use, and 
" raised at pleasure when their services are required.'' 

The roadway of the bridge is composed of longitudinal parallel 

beams, which rest upon certain " balloon vessels," these being 

hollow vessels formed of wood or metal, of any suitable shape, 

and, when filled with air, floating on or near the surface of the 

water and sustaining the bridge above it, but such vessels having 

apertures in their lower sides, through which water can be 

admitted for the purpose of causing them to sink, the bridge then 

descending with them, and the whole being again raised when 

requisite by pumping air into the vessels from above, such air 

expelling the water from them and so rendering them buoyant. 

This air is introduced into the vessels from above through pipes 

connected to them, and which at all times extend to above the 

surface of the water, these pipes being then closed by stop cocks, 

which retain the air in the vessels until they are required to again 

sink, when the opening of the cocks will allow the air to escape 

from and water to again enter the vessels. Strong piles are placed 

at each end of the bridge, which form guides thereto during its 

ascent and descent, and on each side of the bridge is a railing 

which is jointed or hinged thereto, and so connected to certain 

floats that on the apparatus sinking, the floats cause the railings 

to fold over the bridge, but to assume an upright position when 

it is again raised. Tbe beams forming the roadway of the bridge 

may either be so connected as to constitute a rigid platform or 

framework, or they may form several separate platforms, and be 

jointed together by hinges. 

[Printed, 1«. lOd. Drawings. See Mechanics' Magazine, vol. 50, p. 406 ; and 
Patent Journal, yol. 8, p. 129.] 



A.D. 1847, April 8.— N° 11,650. 

MOULTON, Stephen. — (A communication*) — " Improvements 
" in the construction of bridges." 

According to this invention each side of a bridge is composed 
of a "top rail '^ and a " bottom rail,*' extended horizontally, and 
combined together by diagonal bars which cross each other, and 
are connected at their ends to the hotvLoii\»\. xw^Vj ^^^t^v ^^s^:^^ 
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" other, io sceh mumer as to finpport a madwaj at that lower 
" or upper ends, or at both ends." These plates, ban, or rods 

ate ao connected at their eoda as to form a series of triangles, of 
which the bases are upwards and constitute a horizontai hne, the 
apexes of the triangles below being connected by longitudinal 
bars or links, two or more series of these plates, bars, or rods, and 
ConnecttDR bsra or links, being placed orer the river or space to be 
crossed, and secured together by transverse bolts or rods, and a 
bridge being thus formed which is capable of carrying either one 
or two roadways, one at the top, and (if two are necessair) one at 
the bottom, the latter being inside the structure. 

Instead of the plates, bars or rods described above upon cast- 
iron triangular irames roay be used, which are jointed together 
or connected by plates sunk into recesses formed to receive them 
at the comers of their bases, the latter being upwards as before, 
and the apices being connected by " tension piates," In each of 
these arrangements the structure is so contrived that the bars at the 
ends of the structure are vertical, the end triangles being only half 
tbesize of the others, and these vertical bars rest against perpendicu- 
lar abutments rising from the piers on which the structure rests, 
these abutments preserving the parts of the structure in their places. 
For light bridges for foot passengers a series of wrought-iron 
triangles may be used, secured together at tile top by compression 
bars or tubes, being, when bars are used, hooked upon the ends of 
cross bolts which project beyond such bars, or, in the cose of 
tubes, being attached thereto by bolts in the interior thereof. In 
this case the apices of the triangles are apparently meant to be up- 
wards, and a single roadway to be carried along cross bars, which 
unite the several bases of the triangles together. 

A modification of the second arrangement is described as specially 
applicable to carrying a single roadway in which the apices have 
each, in the inside of the structure, a bracket, saddle, or recess, 
there being for the purpose of sustaining transverse girders which 
support the road. 

According to another part of the invention a bridge is con- 
atucted by means of a series of cast-iron framings, " placed trana- 
" versely and in angular positions with each other," and con- 
nected by longitudinal bolts or rods, girders on the top of the 
structure keeping the traiiaverse frames sufficiently apart, and 
supporting the roadway of the bridge ; a second roadway 
b*ing fiimied if necessary at the bottom of the structure. 
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Another mode of constructing a bridge is described as oonsbting 
in the use of several series of plates or bars of iron plaoed in 
angular or diagonal positions, and bolted to "compression" 
rails at top and bottom, the " spread " of these plates being regu- 
lated by longitudinal bolts and nuts, the lower part of the structure 
carrying transverse girders which support the roadway. On the 
top of each upper '* compression " bar or rail are two *' bearing 
" blocks," placed at some distance asunder, a straight bar or rod 
passing firom one of these blocks to the other, and diagonal rods 
passing from, the blocks downwards to the piers of the bridge, 
this part of the arrangement strengthening and stiffening the 
structure. 

In aqueducts, waterways are constructed *' in place of roadways," 

but no particular application of the invention either to aqueducts 

or roofs is described. 

[Printed, U. Drawing. See Mechanics* Ma«aaine, toI. 00, p. 186 ; Artizan« 
vol. 7, p. 184 ; and Patent Jouma], vol. 6, p. 198.] 

A.D. 1848, September 4.— N" 12,260. 

NASM YTH, George. — " Improvements in the constructing of 
*' fireproof flooring and roofing, also applicable to the construe* 
" tion of viaducts, aqueducts, culverts, &o." 

One of the essential features of this invention consists in the 
employment of a '' metallic arch or other curved or angular figure, 
or both, supported by a metallic chord constituting the abut- 
ment of the arch," in the construction of girders for bridges and 
aqueducts, and other structures, and in the formation of fireproof 
floors and roofs. 

Various modifications of this part of the invention may be em- 
ployed. A girder for a bridge is described as being constructed 
by first bending one or more bars of metal into a curved or arched 
form, such bar or bars being then preserved in that form by 
straight bars, constituting the chord of the curve or arch, the ends 
of these bars being turned up in the manner of hooks, and so 
preventing the curved bar or bars from resuming the straight 
form when subjected to superincumbent pressure. In connection 
with this part of the structure there are then arranged side plates, 
extending the whole length of the girder, and connected together 
by a curved bar or bars, so bent as to fit upon the upper surface 
of those first mentioned, this upper range of curved bars and the 
side plates enclosing the lower curved bars wvA. ^^jk^^ cft ^^x^ 
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ban, and the giider being then furnished with " end pieces." If 
the fiprder should be of such a length that the chord bars have a 
tendenof to " eagg" or sink in the middle, they maybe sustained 
bj suitable supports. The piitentee mentjona that this sygtem 
may he employed in trussing wooden beomB. 

In conBtmcting floors and roofs bent plat«9 or bars, with tension 
or chord bars, are arranged so as to be sustained by girders fonned 
as described above, or by cast-iron giiJera, having flanches at the 
top and bottom, or otherwise shaped. A floor may be formed 
above the curved bars or 'plates by a filling of concrete or 
cement, upon which tiles or boards may be laid ; or plates of 
metal resting on their edges, or hollow earthenware pipes, may be 
placed upon the carved bars or plates, in which cases less filling 
will be required, and the structure consequently rendered lighter. 

Instead of the bent bars or plates having a curved or arched 
form given to them they may be " polyagonal," or of other shape, 
but in oil cases are made to retain the figure given to them by the 
use of the tension or chord bars. Instead of the latter being 
turned up at the ends they may (if preferred} be furnished with 
toggles to retain the ends of the bent bars, and may further be 
connected to tbem by bolts or rivets j or chains or ropes may be 
used iu place of the tension bars, and where cast-iron girders are 
used, " retaining pieces " may be attached to the girders, the more 
effectually to prevent any change in the figure of the bent bars. 

ICovrugatBd metal may be used if desirable for the curved plates or 
bus, and also for sup[»orting a floor above such plates or bars, 
aU the details of the invention being capable of difi'erent modifi- 
cations. 
Another part of the invention consiats in constructing the sup- 
ports of a floor of curved plates and cord ptatca, and employing 
the space or spaces between such curved and chord plates as 
pRBsages for the conveyance of currents of air, for the pur[iose of 
" warming, cooling, and ventilating " the building in which such 
floor is placed. 
[PHirted, It. M. Dmirinfw. See HrehRnita' Magazina vol. M, p. iW; 
Artiuui,Tal.;, p.3(l!{ aadPalGuC JoiiniBl,voLe,p. 2SS.] 
: 



A.D. 1848, October 12.— N" 12,286. 
IDE BEBGUE, Gbahlu.— " Improvements in bridges, 
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This invention, conisists,. firstly, '^in a peouliarmode of-oooDrt 
'* stmctingia compound tiBnaian rod. on bai^ to beemployediaB; sr 
'^ BubBtitute for chains in. suspension brixlges.'' Thi»tenBion\rod« 
cor bar: is composed *' of plaitesiof steel, or ^vvonghtiion, or wrGfog^: 
'* iron and steel rivetted togetheCr^' In employing these tension/ 
rods or bars, in the constmiction: of a^ bridge, they aire stretchedi 
firont side to side of the river or place to be crossed^ the end* being, 
firmly secured to the underside of large eastings supparted.by^* 
masonry, and the tension rods or barS' (two of Tidiioh are used^- 
bflinpp'laid. parallel to each other) bearing against the lower ends: 
of TeriicaL struts, which are composed of oblong, plates of metal^: 
eodanding upwards from the tension rods or bars to- a seriiesof 
iron pipes placed end to end; and f(Hrming the upper portkm of- 
tiie litoicture. These pipes are of difiPerent diameters^ those in tbe= 
middle of the structure being larger than the others, which gra^ 
ddally diminish in size to the ends, and eaoh end pipe having cast^ 
with it a large projection, extending along t^e whole length of its. 
lower side, and having a flanch at its outer extremity; by wMch: 
means it is connected toone of t^ castsngs-mentioned above> the 
latter having corresponding fianches. These pipes are so con^ 
struoted that on being put together each series (one series being 
on.eadi side the bridge^ over a corvesponding tension rod or bar;)' 
assumes a somewhat curvilinear form, i^e middle pasts-being the 
highest. The plates forming the vertical struts are of such 
breadth as to extend at their upper, ends .completely across the 
flanges of the pipes, between which they are inserted and secured 
by the same bolts wliich connect' the pipes. The outer edges of 
these struts are furnished with angle irons, and outside these 
agoinc are oliier plates which pass over the upper parts of the 
flanges of the pipes, and are bent round them so as to cover and 
protect the joints. The roadway of the bridge is supported by 
plates of iron, strengthened by angle iron at the edges, these plates 
fonoing transverse girders extending across the bridge, and rivetted 
at^each end to the lower parts of the stmts. Between these trans- 
verse girders, again, are longitudinal girders, supporting longitu- 
dinal sleepers, on which rails or a roadway may rest. 

If it should be found dif&bult to procure plates of steel '* of 
** sufficient breath in one piece " for the construction of the ten- 
sion rods or bars when such are required to be of steel, a series of 
narrow plates may be used, which may be rivetted upon a single 
WTonaght-iron* plhitis. Instead of using pip^B lot ^^ \jc^«t ^«a^3^ ^'^ 
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the Btrueture, beama of timber, composed of a number of pieces of 
that material, placed aide b; side, and secured together hy metal 
plates and bolts, may be used, the strata being in this case con- 
nected witli these plat«s on the outaides of the beams, and also 
with plates passing up through the middle portions of the 
latter. In both these arraagements the structure ia furnished 
with diagonal bars or braces, rivetted to the atruta at their lower 
ends, and attached to the pipes or beams by bolts, which latter 
may he slightly eccentric in section, so that when turned into dif- 
ferent positions they will draw the diagonal bars more or lesa 
tight. An arraugeraent of bridge is described in which suspen- 
sion rods proceed downwards trom a compound tension bar formed 
of plates of ateel rivetted to plates of iron, the compound tension bar 
here coming in place of the chain usually employed in a suspension 
bridge to austaio the platform, and the suspension rods being 
connected at their upper ends with the tension bar by saddle 
pieces and jiins, and supporting at their lower ends a suitable 
platform or roadway. 

The second part of the invention conaiata in rivetting platea of 

Hteel to the lower aides of Ijeams or girders, for the purpoae of 

strengthening the latter without adding greatly to the WMght. 

Different modifications of this part of the invention are described. 

[Printed, li. IM. DrevltiRi. Soc^ MrchBDics' Migazme, vul. GA, p. 378 ; 

Arliaui, vol, 7, p. 230 -, and Patsnt Journal, vol. 7, p. 13.] 

A.D. 1848, December 9.— N° 12,360, 
GARDNER, John.—" Improvements on girders for bridges and 
" bridges and other stmctm-es." 

This invention conaiats in making girders for bridges and other 
struetures "of cast iron, with a strengthening or additional bar or 
" bars of wrought iron emliodied or dovetailed into the same.'' 

According to one modification of this invention the girder con- 
sists of a straight beam, with narrow flanges along the top, and 
broad flanges at the bottom, the latter, however, not extending 
continuously along the whole length of the guder, but constituting 
a aueoeaaion of broad feet on which the girder may rest. Two 
Wiought-iron bars are introduced into the bottom of the girder at 
a little distance apart, these bars extending the whole length of 
the beam, and being " at the centre of each flange slightly bevilled 
" outwards on each side, so as to bo in those parts dovetailed, as 
" it were, into the girder." These are introduced in the process 
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of casting the girder, having proviously been rolled iM into the 
required sectional form, " and well cleaned of oxide by heating 
" them in a furnace or otherwise." 

According to another modification one bar only of wrought 
iron is introduced, *' which forms the entire bottom of the girder, 
" and is connected to the upper part by a central ridge of a 
" dovetail form in its cross section, and of an undulating shape 
" in the longitudinal direction." 

" Various other modifications in the form of the wrought-iron 

bars may suggest themselves, and may be adopted without 

prejudice to the principle " of the invention. 

Two modifications applicable to " railway bars and bearings " 
aie represented in the drawing annexed to the Specification. In 
one of these the " wrought-iron parts " form the rails upon which 
the trains run, these parts being partially embedded in the "cast- 
" iron parts," and the latter being apparently meant to serve the 
purpose of " chairs," being in this case flat, or nearly so, on the 
lower or under side. In the other modification the \^Tought-iron 
parts are partially embedded in cast-iron parts, which are curved 
in the form of an arch. 

CPrinted, dd. Drawing. See London Journal (Netoton's), vol. 34 {conjoined 

7atent Jou 
12, p. 350.] 






Kxuiuc/Uf viux j^xcbVTtiif^. avc xj\jii\a\ji± «iv/uiixa>4 \^^fr*vi/un> a/f v( 

sfries)y p. 399; Mechanics* Ma^zine^ vol. 50, p. 5(50; Patent Journal, 
vol. 7, p. 109 ; and Engineers and Architects' Journal, vol. 
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NORRIS, Richard Stuart. — " Certain improvements in the 
" construction of the permanent way of railways, bridges, locks, 
** and other erections wholly or in part constructed of metal ; also 
improvements in brakes for railway carriages." 
These improvements relate, firstly, to " a method of joining 
together, fastening, or supporting the bars of railways, various 
parts of iron bridges, locks, and other erections, and consists in 
effecting such object by casting molten iron, or other suitable 
metal, upon or about the said rails or other parts intended to 
be joined, fastened, or supported." The patentee states that 
the apparatus used for effecting this part of his improvements 
may be ''of any ordinary suitable construction, and may be 
" extended to a great variety of applications," but he describes 
certain modes of effecting these objects as being preferable to 
others. One of these consists in the e mployment of a metiULvs. 
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mould, the hollow interior of which is so shaped as to form a 
mould for a railway chair, openiugs in the mould being provided 
for the reception of the ends of two adjoining rails, and for pouring 
melted metal into the mould, as also for the escape of air there- 
from during the process. The ends of the rails being passed into 
the moulds, molten metal is then poured into the latter, this 
molten metal, when cooled and hardened^ both uniting the ends 
of the rails and forming a chair for the permanent support thereof. 
Spike holes are formed in the feet of the chair by passing certain 
pins down into the mould, which pins are afterwards withdrawn,' 
Chairs for supporting the middle parts of rails may be formed in 
a similar manner, and " other constructions may be in like manner 
" cast." 

Instead of metallic or '' chill " moulds being used, moulds of 
sand or other material may be employed if desired, and similar 
arrangements may be adopted in " fastening a chair (which has 
been cast in the ordinary manner) to a railway bar, by casting 
iron or other suitable metal into the space usually occupied by 
the tightening key or wedge. In order to efiPect this the wooden 
or other key or fastening is withdrawn, and pieces of wood or 
*' other suitable material placed at each end of the now vacant 
*' place.*' For securing the ends of the girders of bridges in the 
mortices of their bed plates a '* loam plate,*' or thin plate of any 
suitable material is placed so as to cover that part of the mortice 
which remains open after the insertion of the end of the girder, 
molten metal being then poured into the mortice, and uniting the 
girder to the bed plate. The footsteps of lock gates are also 
secured in the *' foot boxes '* by similar means, and " various other 
'' portions of metallic erections joined or supported." 

In cases where it is necessary to provide for the expansion and 
contraction of the parts, a piece of canvas, upon which has been 
spread a coating of loam and lime, is interposed '* between the new 
'' casting and those parts intended to be joined or supported.'* 

These modes of carrying out the invention are mentioned as 
being of an ordinary character, but the patentee describes a 
portable cupola for melting the metal to be cast upon the spot 
where it is desired to be used," which he claims as forming 
part of his invention. The band of this cupola is " composed of 
" sheet metal, and lined with fire-bricks or fire-clay." It is pro- 
vided with a door of the usual construction, and a spout ; also 
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with handles " for the convenience of lifting," and to the upper 
parts are attached standards, upon which ladles may be placed in 
order to keep them in a heated state. The cupola thus formed is 
attached by means of bolts to a framing, upon which is also affixed 
the casing of a rotary fan. The casing of this fan has plates 
rivetted thereto, which plates are united by means of bolts to 
angle pieces attached to the sides of the cupola. It is also 
furnished with a pipe projecting forward through an orifice formed 
in the barrel of the cupola. The fan is provided with a driving 
pulley and band, by which rotary motion may be given to it froni 
certain apparatus which is arranged to be turned by hand. 

This apparatus may be readily conveyed from place to place, 
and it may be applied to the purpose of *' casting ordinary railway 
*' chairs or other parts of railways, portions of bridges, locks, or 
** other erections, upon or about the spot where such articles are' 

required to be used." 

[Printed, lOd. Drawings. See London Journal {Newton's), vol. 42 (con- 
joined series) t p. 4; Mechanics' Magazine, vol. 65, p. 139; Engineero* and 
Architects' Journal, vol. 16, p. 72 ; Aitizan, vol. 9, p. 239 ; Patent Journal, 
vol. 11, p. 246.] 



A.D. 1851, December 8.— N^ 13,850. 

PIDDING, William. — " Improvements in the treatment, manu- 
facture, and application of materials or substances for building 
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" purposes." 

One part of this invention relates to superseding the use of 
ordinary bricks in the construction of bridges, breakwaters, and 
other structures by substituting in place thereof bricks, blocks, or 
other " shapes " composed of certain materials, which may either 
be united by cements of " known use,'' or by cements described 
by the patentee, and the composition of which forms another part 
of the invention. The invention will be best understood from the 
following abstract of the Specification : — 

" I will commence by stating that I make bricks, slabs, blocks, 
'^ tiles, pipes, or other forms or shapes from combinations of 
^' broken stone, scoria, muriate of alumina, or acetate thereof, 
" mineral earths, fluxes, wood or wood dust, commonly called' 
sawdust, coal, coke, papier mach^, naptha, vegetable fibres, 
pitch, glue, gutta percha, and other articles possessing the 
requisite properties, which I combine in combinations of ^«n^wJ^ 
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'* of the foregoing articles, or separately or individually with 
" cement." " I also veneer blocks, slabs, bricks, or other forma 
" made aecording to my invention, where desirable, on one or 
'* more edge, face, or end thereof, with slate, stone, marble, or 
*' other suitable substance or material of any desired thickness, 
" and cause such veneers to adhere thereto or therewith by certain 
" cements to be herein-after described." 

** Again, I take ordinary bricks," " and cover or coat them with 
** a coating of pipe clay, porcelain clay, or any other clay of a 
superior nature, which, when glazed, will make them appear to 
be composed of solid porcelain, or white or other colored clay." 
The clay is prepared with a proportion of about twenty per cent, 
of soda ash, or sulphate thereof, and I apply the clay " " to the 
** bricks as a coating either before or after they are dried or burnt, 
** as in practise may be found most expedient." " I also improve 
the appearance of bricks, tiles, slabs, or other figures or sub-« 
stances by coating or facing the same with cement ; or I take 
sulphate of alumina and deprive it of its water of cristalization 
" when rendered semi-fluid by heat and press them into a mould 
of the shape required. I then saturate them with silicate of 
potash, and subsequently subject the bricks to a great heat, and 
I make cases of thin metal, which on being placed together will 
form the artic-e to its desired shape." " I sometimes steep the 
sulphate of alumina in resin, or any bituminous substance, when 
desirable, for the better effecting the adhesion of the substance 
from which the bricks, slabs, or other building materials are 
composed. Another mode of rendering bricks moi*e durable, 
" firmer, and fitter for sewers, canal beds, and other places where 
*' complete imperviousness to moisture without great increase in 
" the cost of such bricks or other forms is desirable, is to prepare 
^' a composition of finely ground or precipitated silica, with about 
" one-fourth of its quantity of soda or potash, subjecting the 
" mixture to such a temperature as will cause it to fuse. I then 
'' varnish bricks and other building materials with any common 
" varnish, and apply this composition thereon as a coating, and 
" then re-fuse or char them ; or, where it is desired to have the 
*• bricks of any particular color, I take such mineral coloring 
*' matter as will produce the color desired," " mixing the same 
" with the composition of silica and potash, and otherwise pro- 
" ceeding as before described. Or, if a plain or colored glaze only 
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is required to be placed on the materials, prepare a sufficient 
quantity of plain or colored glass reduced to power, placing a 
** sufficient quantity thereof in a tub or other vessel, and after 
** varnishing the bricks or other materials plunge them therein, or 
** apply the powder to the varnished bricks in any other convenient 
** way. The glass " " may then be fused, so as to give the bricks 
*' a crystal coating." 

" I will now describe the cements I use for the purposes men- 
** tioned in the foregoing." " I take of burnt sulphate of alumina 
** twenty per cent., of burnt sulphate of lime seventy per cent., and 
** and of silica, very finely pulverized, or, if preferred, precipitated, 
** ten per cent, (or where it is more convenient borate of soda may 
*' be used instead of and in the same proportion as the alumina). 
" Then have ready half a ton weight of gypsum (sulphate of lime), 
** burning the same for about the space of two hours to extract or 
*' drive off the water." " I permit the sulphate to get cold, and 
** having prepared a solution of about three and a half ounces of 
** sulphate of alumina to one gallon of water, with which I satu- 
** rate the sulphate of lime," " I afterwards subject this composi- 
" tion in a kiln to a white heat for some hours, and when it is in 
" a fit state I reduce it to an impalpable powder and mix there- 
*' with about ten per cent, of the following preparation ; say, of 
good flint stones one ton, burnt until they attain a very bright 
red color; when this has taken place remove them from the 
** furnace and allow the stones to cool down a little ;" "then pour 
** thereon cold water in sufficient quantity to disentegrate or 
** separate the particles, taking care so to regulate the quantity of 
** water that while it serves the above purpose it does not so 
" saturate and cool the stones as to prevent them drying by the 
** coloric they should still retain." 

** I also make a cement," " composed as follows : — Silica pre- 
pared by either of the before-mentioned processes and mixed, 
" when dry, with linseed oil or common driers, or without the 
" latter, in the proportion of about nine-tenths silica to about 
** one-tenth of linseed oil, and about one per cent, of driers,** 
I also make bricks," " and other forms or shapes, by burning 
coal into coke in a mould, adding thereto any of the cements 
*' or varnishes herein-before described." " I also mix intimately 
*' proportions of coke, charcoal, cinders, or anthracite with certain 
quantities of coal composed of particles about the size of a ^e«.. 
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The proportions must depend on the nature of the coal, gw 
'^ instead of coal any carbonaceous material may be used "^ ** for 
the purpose of making slabs, pipes, or other forms of articles 
for building ; and where I find it desirable in the production of 
this brick I use (but aldrays with the coke and other before* 
named materials) any of the articles herein-before mentioned^ 
such as vegetable fibres, pitch, sawdust, &c. Whatever be the 
component parts they are placed in moulds," " and subjected to 
a moderate pressure or compression, and then placed in or 
** surrounded with sand in a furnace, the temperature of which is 
gradually raised to a red or even to a white heat." " I also 
combine any of the materials herein-before nientioned with 
gutta percha or with marine glue, using one article in combina* 
** tion therewith, or several thereof, for the purpose of obtaining 
^' solid, light, economical, and impervious substances for building 
*' purposes generally, and for breakwaters, ships, and othev 
" vessels." 

[Printed, 4d. No Drawings.] • 

A.D, 1852, August 26.— N* 14,2/8. [ 

COWPER, Charles. — (A communication,) — '' Improvements in 
" the application of iron to building purposes." 

This invention relates, firstly, to the manufacture of rolled 
wrought iron beams for building purposes, " with two or more 
** bearing surfaces in their bottom flanges, and the application of 
^* such beams to the construction of floors, roofs, beams, and 

similar stractiures ;" and also to a mode or modes of " fitting 

and uniting such beams to each other." Each of these beams 
is composed of a vertical web, having flanges on each side of the 
top and bottom, the lower flange having in it a " step," which 
causes it to offer more than one bearing surface. The ends of 
such joists or cross beams as are meant to be united to these beams 
are cut so as to fit the sides of the latter, and are secured thereto 
by pins. 

Another part of the invention relates to the rolling of wrought- 
iron joists composed of a vertical web with flanges at top and 
bottom, the bottom flange not being stepped as in the case of the 
beams mentioned above, but forming one horizontal bearing on 
each side of the web, the lower portion being rounded. The 
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vertical web of these joists is thicker at the upper and lower parts 
thai^ in the middle. An application of these joists is described in 
which flaJQged bearers are laid across them to sustain a floor, suclt 
bearers beinf^ recessed at the parts which rest upon the joints, and 
the upper sides of these bearers being level with the upper surfaces 
of the beams which support the joists, while wrought-iron bars are 
used as " ceiling joi?ts," the ends of these bars next the principal 
joists being bent upwards in such manner that when in position 
their lower sides are somewhat below the lowest parts of the 
flanges of such joists. 

Different applications of these beams and joists to building 
purposes are described, bars of T section bdng used to keep the 
joists the proper distance apart. Bars rolled of a similar section 
to those used for joists maybe used in the construction of window 
frames. 

. -After describing the application of the joists, bearers,, and 
wrought-iron " ceiling joists " in the construction of a floor, a» 
mentioned above, the patentee states that by employing " wrought- 
iron bars of proportionate strength a floor of this sort may be 
employed as a bridge," but no special application of the inven- 
tion to the construction of a bridge is set forth, nor is the inven- 
tion in all respects clearly defined. 

Another part of the invention relates to the construction of 
'/ hollow wrought-iron beams or breast summers and door-posts 
V and columns." These are each composed of two bars having 
projecting ribs on one side at a short distance from the edges^ 
^hich bars, being placed opposite to and at a certain distance from 
each other, with the ribs inwards, have placed between them, so as 
to rest upon the ribs, two plain bars, the whole thus forming a 
kind of square tube, and being secured together by iron hoops or 
bands. 

: Anoth^ part of the invention consists in the employment of 
certain rolled bars in the construction of window frames. From 
the description given it appears that an exterior frame is. first 
composed of bars having a rib or flange projecting inwards, and 
that in this are placed two other vertical frames, of which the tops 
and bottoms and outer sides are composed of bars hanng a rib or 
projection against which the glass is to be fixed, while the inner 
sides of these frames, which meet in the centre of the window, are 
composed of bars so formed that one partially enters a recess in 
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the other, a ''pipe *' at the bottom of the ^dndow being arranged 
to carry off water. The outer sides of the two vertical frames are 
furnished with ribs, which enter grooves in the inner sides of the 
exterior frame, " for the purpose of preventing the passage of wind 
" or rain when the window is closed," the patentee says, but 
according to the description given the window could not be 
opened. 

[Printed, Is, Drawing. See Mechanics* Ma^zine, vol. 68, p. 2S6.] 

A.D. 1852, September 18.- N° 14,298. (* *) 

WARREN, Jambs, and WALKER, Bernard Peard.— "Ira- 

" provements in the manufacture of screws and screw keys, and 
" in the construction of bridges, applicable to floorings, roofings, 
" and paving." 

That part of this invention which requires notice here is thus 
described : — 

" Our improved mode of constructing bridges and flooring is by 
" forming them of surface plates of metal, wood, or other material, 
'' which may be grooved or tongued together at their edges, and 
*' be of any suitable form, having supports attached to the under 
" sides, tied together by iron rods. Another method is by making 
*' the flooring or bridge of wrought-iron plates of a square form, 
*' bent at right angles across the diagonal. Two of these plates 
'' are then bolted together, and the triangular piece hanging down 
" is connected to similar pairs of plates by iron tension rods. By 
'* the use of this flooring girders may be dispensed with, and 
" where metal only is used a fireproof construction is obtained at 
" a moderate cost.'* 

These plates may be "bolted or rivetted together in pairs,*' 
with a piece of iron interposed " which, projecting from beyond 
*' the plates, acts as a support for the comer of the next adjacent 
** plate, and thereby prevents its being bent downwards by use." 

CPrinted, lOd. I>rawing. See Mechanics' Ifagazine, vol. 6S, p. 276; and 
Engineers' and Architects' Journal, voL 1ft, p. 18ft.] 
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A.D. 1852, October 2.— N» 165. 

POOLE, Moses. — {A commvnication from Monsieur Vergnias,) — 
*' Improvements in eonstmcting bridges, viaducts, and such like 
*' structures." 

This invention consists in suspending a roadway or platform hj 
means of compound arches composed of sections made of cast 
iron, the curved phites used in making the arches having pro- 
jecting ribs intermediate of their width ; the " compound arches 
'' preventing undulation, and the projecting ribs preventing 
** oscillation." 

Several bridges constructed according to this invention are 
described by reference to drawings which accompany the Spedfi- 
cation. In each case the arch consists of a '^ main arch," stretch- 
ing from pier to pier, and two '* secondary arches," the latter 
consisting of short curved portions connected at one end to the 
pier and at the other to the main arch, which it thus strengthens, 
preventing *' pressure at the centre causing it to rise at the 
** haunches." The platform which carries the roadway is sus- 
pended from the arches by vertical bars, such platform being 
composed of ribbed wrought-iron plates. 
fPrinted, 8<2. Drawings.] 

A.D. 1852, October 23.— N» 506. 

MARCHANT, Robert Mudgb. — CProvisional protection only,) 
— " Im^HTOvements in the construction of bridges." 

This invention consists in the use of a combination of cast 
iron and wrought iron, or of cast iron, wrought iron, and wood. 
The cast iron is employed '' in compression," and the wrought 
iron or timber " in tension." 

CPrinted, 4<f . No Drawings.] 
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A.D. 1852, November 8.--N° 672. 

CAREY, Stephen. — '* Certain improvemenfs in tlie oonghmcMon 
*' of viaducts, arches, bridges, and other buildings upon a non- 
" expansion principle.^* 

This invention consists " in the peculiar formation of bridges, 
" viaducts, arches, foundatibns, floors, roofs, girders, sleepers, 

sea or river walls, lighthouses or forts, bottoms of docks, and 

all or every part or parts of any construction or constructions 
■^^ to which the same can or may be applied, by means of blocks, 
*' castings, plates, or other substances, moulded or formed 
" geometrically upon a non-expansion principle." » 

Different modifications of these blocks, castings, or plates are 
described, but in all cases the blocks or castings are formed with 
-recesses in the sides, the end portions of such sides thus forming 
projections, and the effect being that a number of these blocks 
may be laid down in such manner that the projecting portions of 
one will enter the recesses of those on each side of it. Moreover, 
the sides, and the ends also, including the inner edges of the 
recesses of some of the blocks, are convex, and of others concave, 
•and the result of the whole arrangement is that, when a series of 
these blocks arfe placed together, " each casting is thereby dove- 
" tailed to the other, and each therefore acts as a truss, supp<Nrt, 
** or binder to the other.'* 

These blocks may be either hollow, or solid, and may be further 
secured together by bolts, pins, *' metal plates, cements, or other 
" suitable material through and against the endsi or sides thereof, 
'* and for the purpose of giving greater strength, bars or chains 
" of iron may be passed horizontally or diagonally through the 
" said blocks or castings, and which will prevent expansion." 
The blocks may be formed of iron, wood, stone, clay, " or alternate 
" layers of iron, wood, stone, or clay, or all or any of them, or such 
?' ol^er material or materials as may be found best adapted for the 
'' purpose," and, if necessary, openings may be formed in the 
blocks for the passage of gas, water, and other pipes. 

No particular application of this invention to the oonstruction 
of bridges is set forth. 
[Printed, lOd. Drawings.] 
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A.D. 1852, December 4.— N« 963. 

FARRATT, George Frederick. — (Provisional protection only,) 
— " Improvetnents in portable bridges or pontoons." 

This invention consists in the employment of air-tight flexible 
tubes in combination with a system of cross bars, the air-tight 
tubes giving buoyancy to the apparatus, and the cross bars 
" ofiPering a roadway, or supports for a roadway." 
[Printed, 4cl, No Drawings.] 
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A.D. 1853, January 29.— N° 235. (* *) 

BATCHELOR, Henry. — (Provisional protection only.) — ^^'This 
** invention relates to the construction of iron ships and vessels, 
boilers, tanks, bridges, and other receptacles and frameworks, 
by combining together two or more thicknesses of metal plates 
crossing each other at right angles, or at some other intermcr 
'* diate angle. The plates are laid face to face, and are rivetted 
or otherwise connected together in the ordinary manner, forming 
a species of duplex or triple plate," By this arrangement the 
work is materially increased in strength, owing to the favourable 
angle of the plates bringing the strain across the strongest direction 
of the fibre. 

[Printed, 4<?. No Drawings.] 

A.D. 1853, January 29.— N^ 241. 

,LAVANCHY, Jean Baptiste.— ^' Improvements in the con- 
** struction of collapsable framework of wood or iron, which may 
f^ be employed for forming portable bedsteads, houses, parts of 
/' houses, or bridges, and o^er similar structures, which may 
/'occasionally be required to be removed from place to place 
" with facility, economy, and despatch.'* 

. The object of this invention is effected by "constructing the 
framework of a series of levers, combined together on the prin- 
ciple of the lazytongs, and so arranged that the several parts 
" will sbut up close", and when required for use may be extended 
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out, and when combined with other similar collapsable frames 
may form a structure of any convenient length. In order to 
prevent too great a strain on the joints, stops are placed at each 
** end of all the levers, so as to prevent them from extending 
" beyond a certain distance, and in some cases the ^me is 
" further strengthened by adapting to the upper end a horizontal 
** rail as an abutment or strut." 

In constructing bridges, the flooring or planking may with- 
out inconvenience be attached to the levers, so as to fold up 
" v/ith them in a similar way to the parts of a fan or a Venetian 
" blind. In this way a bridge of moderate span may be carried 
** about with convenience, and may be thrown across a river in 
" a few minutes after placing the framework in its closed-up state 
*' on a boat, barge, or other floating vessel, from which the ends 
*' of the framework are extended to the shore, where they must 
" be secured in any suitable manner." 

A bridge is described in which the levers are connected to a 
series of upright grooved or slotted bars, ** in the slots or grooves 
" of which certain of the joint pins of the levers are made to work, 
and whereby the rigidity, strength, and firmness of the structure 
is considerably increased," these upright bars, moreover, sup- 
porting a hand rail, chain, or cord, " to prevent persons from 
** accidentally falling over." 

[Printed, lOd. Drawings.] 

A.D. 1853, January 31.--N° 247. 

PERKES, Samuel.—" Improvements in the mode of construct- 
ing certain works applicable to aqueducts, viaducts, railways, 
canals, rivers, docks, harbours, lighthouses, breakwaters, reser- 
" voirs, tunnels, sea walls, embankments, submarine foundations, 
" and other useful purposes." 

The first part of this invention consists in '^ a peculiar mode of 
" constructing timber bridges for roadways, &c.," which is effected 
by " combining together a quantity of boards or thin planks edge- 
" ways in a vertical position." In describing the details of this 
part of the invention the patentee says : — " The first thickness of 
such boards or planks consists of what I term bearers, being 
plain boards on their edges set one over the other of any 
required depth, according to the span or opening and the sup* 
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posed weight such structure will be required to carry, and such 
boards to have their joints broken all through as far as possible. 
** The second row or thickness I term binders, and secure to the 
first row at an angle of about 45 degrees; the third row 
(videlicit) bearers I arrange similar to No. I row, only as far as 
possible break joint with them ; No. 4 row (videlicit j binders I 
fix also at an angle of about 45 degrees,, but in the opposite 
direction to the angular binders in No. 2 row ; and so continue 
on with as many thicknesses as may be required either to con- 
struct the bridge, &c., in one solid mass the whole width of 
*' . such bridge, or in separate beams for supporting a platform." 
He then goes on to say that these details may be varied, that the 
binders maybe placed at different angles, that the ** beams or 
bridges " may be " either flat or of any kind of arch as may be 
required," and that they may be covered with timber, or with 
metal plates, or both, a roadway being formed thereon of the 
usual materials ; beams or bearers of this description being also 
applicable for the support of the roofs of buildings, as well as for 
the construction of portable bridges for landing troops or mer- 
candize from vessels which cannot "get to shore," the beams 
being for this purpose made in convenient lengths, and provided 
with " iron joint sockets and pins or sliding socket rings at the 
" ends," for the purpose of connecting them together. 
Another part of the invention consists in ** forming beams or 
bearers for any required purpose upon the same principle as 
above named, only using plates of wrought iron, either gal- 
" vanized or otherwise, instead of wood, as aforesaid, in two or 
" more thicknesses, set edgeways, quite close upon each other, 
" and laminated so that the fibres of the iron may cross in any 
" required direction," these beams or bearers being in some cases 
strengthened by ribs of T or other iron, so arranged as also to 
form flanges for the support of joists, or brick arches, or planking 
where required. 

Another part of the invention consists of a novel mode of form- 
ing arches for bridges by the use of hollow iron caissons in the 
shape of "radial blocks," "all pertaining to their centre or cen- 
*' tres respectively," these radial blocks being secured together by 
ribs and grooves on their surfaces,. and also if necessary by bolts, 
catches, or other suitable means. This part of the invention also 
includes the use of curved iron tubes, formed of plates rivetted 
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together, in constructing the arches of bridges. In some cases 
the arches of the bridges described in this Specification are to be 
carried to the bottom of the hyer or other place to be crossed^ 
the lower portions of such arches being connected by chains or 
bars passing from ** springing to springing." Such arches may be 
covered with suitable material, and the surfeice be provided with 
a pavement composed of cast-iron plates or hollow blocks of hex- 
agonal or other convenient shape, each having "internal foot 
** flanges," and projections on the top to give foothold for horses. 
Or such pavement may be formed of " cast-iron cellular sheets," 
of suitable form, these sheets being in fact gratings, the interstices 
of which may be filled in with blocks of wood, stone, or iron, or 
with gravel or concrete, such filling being arranged to project 
above the grating and so prevent the latter from being worn away 
by the traffic passing over the bridge, while the filling itself can 
be replaced when necessary. 

Another part of the invention consists in "a novel mode of 
*' constructing traffic ways for crossing over railways, canals, 
*^ and such like places, or dangerous crossings in very crowded 
** thoroughfares, &c., by means of light framing," which is formed 
into arched ribs on the patentee's " laminated diagonal principle," 
either wood or iron or both being used in constructing these ribs, 
which may be strengthened with angle or T iron, such ribs being 
used in fact to form the archways of bridges, and being covered 
with suitable material according to the locality in which the struc- 
ture is erected, access being provided thereto by steps at each end 
where requisite. 

. Another part of the invention consists of a novel mode of 
crossing underneath rivers, canals, roads, &c., and forming 
beneath them sub-roads or sub aqueous traffic ways," this being 
effected by the employment of ** an iron tube or tubes, galvanized 
** or otherwise, of any required dimensions " and embedded in 
the earth " in any convenient manner as required," the roadway 
being constructed ''upon a segment of the bottom." Various 
modes of carrying out this part of the invention are described, the 
tubes being in some cases filled with water, and sunk down into 
excavations formed in the bed of a river by diving, blasting, or 
the use of *• tubular valved plungers," and the water afterwards 
pumped out of such tubes. The latter are in some cases straight, 
and in others curved, these curved tubes causing, if a railway 
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should pass through them, the cariages travelling thereon to be 
*' sent through by means of their own impetus." 

Another part of the invention consists in a mode of construct- 
ing foundations for the piers of bridges, of sea walls, and of other 
marine structures, and consists in dropping into the water blocks 
of granite or other suitable material having galvanized chains or 
chain rods attached thereto, which chains or chain rods are crossed 
and recrossed and connected together above the blocks as the 
work proceeds, and the spaces between them filled in with bags of 
lime, concrete, clay, stones, or other suitable substance, the whole 
ultimately forming a solid mass combined with a network of 
chains, on which a superstructure may be raised suitable for a 
pier, for a wall for reclaiming land from the sea, or any similar 
pmrpose. This part of the invention is described at great length, 
'* linked blocks," either of iron or stone, being in some cases 
introduced into the structure, outer walls being sometimes formed 
around the work. 

For the security of railways passing through districts in which 
portions of the land are liable to sink in consequence of mining 
operations, the patentee proposes to arrange a system of chain 
network under the bed or sleepers of such railways, this network 
being so arranged that in case of any portion of the ground so 
sinking the portion of railway over such groimd will be supported 
by such network. 

[Printed, Sd. No Drawings.] 

A.D. 1853, July 4.— N° 1597. 

PARRATT, George Frederick. — {Provisional protection only.) 
— " Improvements in portable bridges, rafts, or pontoons." 

This invention consists *' of the employment of air-tight flexible 
*' tubes, in combination with a system of cross bars," the air- 
tight tubes giving buoyancy to the apparatus, and the cross bars 
ser^dng as a roadway, or supports for a roadway. 
[Printed, 4d. No Drawings.] 

A.D. 1853, July 6.— N^ 1613. 

KENNARD, Thomas William. — " Improvements in iron 
'' bridges." 

The patentee says, — " My invention is applicable to iron 
" bridges constructed with a top and bottom, t^ ^3M^^^s^ ^^•' 
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gonal or other ties and struts. I construct the top rail, which 
'' has to resist compression, of two plates or flat bars placed 
horizontally one above the other. I bolt or rivet two angle 
irons to the upper side of the lower plate or bar, and two other 
angle irons to the lower side of the upper plate or bar. I 
connect these angle irons together by means of joint plates 
placed at intervals, or extending the whole length of the rail. 
" I fixed the struts and ties by means of pins passed through 
" these joint plates. The extra strength given by the joint plates 
** to this part of the rail prevents it from being too much weak- 
" ened by the holes which receive the pins." 

" I construct the bottom rail or main tie of two flat bars, or of 

two series of flat bars placed on edge, and one over the other. 

These bars are united by joint plates, in which are holes for 

receiving pins for securing the struts and ties. By placing the 

" two bars or the two series of bars at a distance apart, equal to 

or greater than the diameter of the pins, it is not necessaiy 

to make any holes in the bars for the reception of the pins, 

'* which are then fixed in the joint plates only, and the weakening 

" of the bars is thus avoided." 

[Printed, Sd, Drawing.] 

A.D. 1853, August 3.— N° 1816. 

MACINTOSH, John. — " Improvements in the construction of 
** bridges, viaducts, and other like structures." 

This invention consists in "combining a scries of bow and 
** spring arches into one girder or beam in such manner that each 
" bow or arch springs from the crowns of the two bows or 
" arches to which it is connected. And in constructing and 
'* repairing arches, particularly in rivers and waterways, in place 
'* of having piers and foundations, and springing the arches from 
" and supporting the arches by such piers, inverted metal arches 
" are used to support the arches above." 

Several modes of carrying out the invention are described, in 
some cases the bows and strings being connected to vertical sup- 
ports, the roadway resting upon the " crowns " of the bows, and 
the vertical supports being connected at their lower ends by 
inverts which lie at the bottom of the river (for example) over 
which the bridge passes, these arrangecnents enabling the bridge 
to be erected without forming coffer dams. 
rPrinted, lOrf. Drawings.] 
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A.D. 1853, August 11.— N° 1871. 

STEPHENSON, Henky Palfbby. — {Provisional protection 

only,) — ^^'^ Improvements in the construction of suspension bridges." 

This invention relates more particularly *' to that description of 

chain suspension bridge known as the taper chain principle, and 

has for it| object to render the structure more rigid, firm, and 

" secure." 

The first improvement relates to the transverse girders, which 
are made of two strips of wrought iron having wooden filling 
pieces between them. These fiUing pieces may be either con- 
'' tinuous or divided into a series of cubical blocks. The wrought- 
*^ iron plates are connected together by bolts, and a girder thus 
** formed will be found to possess a great amount of stiffness." 

The longitudinal or roadway beams are constructed in a some- 
what similar manner, but the inventor proposes to make them 
in some cases "in a tubular form;" or they may be "gutt^ 
" shaped." 

** The diagonal supporting rods are secured at their ends to the 
" longitudinal beams, either by passing the said ends through 
wrought-iron boxes placed at the sides of the beams, or by 
passing the ends through the centre of the beimis, and securing 
them by means of nuts placed below." 

[Printed, id. Ko Drawings.] 

A.D. 1853, August 19.— N* 1940. 

DE FABECK, Frederick William Alexander. — (Letters 
Patent void for want of Final Specification,) — ^**The construction 
^^ of viaducts, bridges, lintels, beams, girders, and other horizontal 
" structures and supports." 

According to this invention the viaduct or structure "is to be 
** composed of a double row or series of triangular parts, every 
" other of such triangular parts in each row or series being 
** inverted, so that such triangular parts may be fitted together," 
and the triangular parts of one row or series being arranged in 
inverse order to those of the other row or series, so that the 
apexes of the several triangular parts of each row or series may 
foil on or near the centres of and be firmly bolted, screwed, or 
otherwise fixed or fastened to the bases of the corresponding 
triangular prats of the other row or series. 

BR. ^ 
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The two rows or series of iriangular parts, as well as the several 
triangular parts 'of eachirow^ are to be fixed and 'fastened together 
by any suitable means, ^ aeeording to the nature of the inateiliid 
**. used.'* The invention may be modified by '* substituting quad^ 
*' rangular parts tor triangular.*' » 

[Printed, 6<2. Drawing.] 

...... ^. 

A.D. 1853, December 3.— N° 2818. 

ILIFFE, Henry Jeremiah, and NEWMAN, Jame£(. — (Prort- 
sional protection only.)—-" Certain improvements in the construc- 
'" tion of metallic bridges and other similar structures." 

The object of this invention is so to construct metallic bridges 
and other structures of metal, ^' that great strength and resistance 
" is obtained with comparative lightness, and economy in labpur 
" and material," and the inventors state that for this purpose they 
propose to employ metallic tubes for every portion of the strutfr 
ture that will admit of this adaptation." 
A viaduct is described in which the necessary piers having been 
erected, " of iron, wood, or masonry, longitudinal girders of ellip« 
** tical or rectangular tubular section traverse the whole distance 
*' between and rest with their ends on the piers. These girders are 
** in section of the form of elliptical or rectangular tubes, having 
" a flange or fin top and bottom, running the entire length of, 
" and manufactured at the same time as, the ellipse or rectangle." 
The inventors state that where " the size required for the girder 
will admit " they propose *' to roll these tubes in two parts of 
the form of a semi-ellipse or half rectangle, with half fins top 
and bottom," and, afterwards placing them together, to " bolt 
or rivet them securely through the flanges or fins. For larger 
purposes the tubes may be made of plates rivetted together.^' 
These tubes are supported laterally by transverse tubes passing 
at intervals through eyes made for that purpose in the fins, and 
are further strengthened by short tubes, each of the length of 
the distance between the longitudinal girders, with flanges at 
both ends; these short tubes are passed over the tranverse 
girder tube, and each is firmly secured between the longitudinal 
girders by being rivetted through the flanges at the ends to 
corresponding flanges round the eyes in the fins of the longitu- 
dinal girders. " The tranverse girders are placed alternately one 
" on the upper and one on the lower fin of the long girders. The 
*' sides of the bridge consist of tubular columns rising from the 
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51 Ibiifif girders. on either side, and carryinf^ a oomioe, aad parapet, 
'* and roof, constructed in the same .manner as the flpprin^ 
f^ described f and should it be required to. form a double level 
*^ bridge fcnr road and railway, the Tails for the latter may be rolled 
on the fins of the long girders." 

The sides of the bridge being open, a balustrade is introduced 
between the columns, every member of which is aliso con- 
" structed of metal, of a tubular form, as also are all the cornices, 
string courses, and mouldings used in the structure. The form 
" described and mode of carrying out the combination of longitu- 
dinal and tranverse tubular girders may also be employed for 
floors of other buildings." 
[Printed, 4d. No Drawings.] 

A.D. 1853, December. 23.— N° 2983. 

BRITTEN, John. — (Provisional protection only,) — "Improve* 
*' ments in girders, bridges^ roofs, and other such like structures." 

This invention '* has for its object the combining in various 
" ways the elements of two or more distinct girders into one 8truc« 
" ture." 

According to one modification of the invention two " bowstring 
" girders " are used, which are placed end to end, and hinged or 
jointed together, this hinge or joint being thus midway of the 
bridge or structure, and being raised much higher than the outer 
ends of the girders, which rest " in ball and socket joints " on the 
piers or supports. The two girders thus form in effect two sides 
of a triangle, the road being carried along them in a line about 
midway between the apex and the base of such triangle, suitable 
suspenders from those parts of the girders which are above the 
road sustaining the latter, which is " braced internally, so as to 
" secure lateral stiffness." These " bowstring girders " are each 
composed of a stright rod or beam combined with and united to a 
curved one above, there being between the two diagonal braces or 
cross bars. 

In another modification the girders each consist of a curved bar 
having a straight bar above it, the two being united by diagonal 
braces, which also support the roadway, and a straight brace at 
each end of the structure, where the two bars are farthest as under. 

In a third modification the two girders are each composed of 
two curved bars united by diagonal and othex bt^e^^. 
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In anotbet modification a number of curved and of straight 
bars are used in such a manner that the bridge or etnictLire " may 
" be said to consist of ten distinct girders;" and in a further modi- 
fication certain curved and a number of straight bars are so com- 
bined 09 to constitute " three distinct girdera," but neither of the 
last-mentioned arranj(ements will be widErstooi] without the end 
of the drawing annexed to the Specification. 

[Printed, fW, Sraninft.] 
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A.D. 185.I, Janunrj 23.— N" Ififi. (* *) 
GETTY, John.— (Le«n-s Patent raid for want of final Speeijtca 
tion.) — " Improvements in the manufacture of tubular bridges 
" part of which improvements ia applicable also to the prepara- 
" tion of plates for covering iron ships, for constructing boilers, 
" and for other analogous uses." 

" This inveDtion relates, firstly, to certain meana for faci^tating 
" the marking of the parts for the bolt-holes in the plates era- 
" ployed in constructing tubular bridges ; and, secondly, to a 
" mode of determining the shape to which ]ilatea, whether em- 
" ployed in constructing bridges, ships, boilers, or other metal 
" worlt, are required to be cut to fit the space which they are 
'* destined to occupy." 

The inventor proposes to take a light frame somewhat larger 
than the plates to be used, and to stretch upon it a sheet of paper 
or cloth or other similar substance, suitable for receiving marks 
made with a piece of chalk, applied through the bolt holes, so 
thtttholea being cut in the sheet where the murks occur, a template 
may he formed. Desidea marking the aituations of the bolt holea, 
he draws the shape required for the plate, and cuts the paper or 
other material to the lines. 

[Prtnlod.W. NoDmningB.] 

A.D. 185J, Februaiy 25,— >"■ 460. 
DE FABECK, Frbderick William Alsxander.— "Theeon- 
" struction of bridges, viaducts, lintels, beams, girders, and other 
" horizontal structures and supports." 
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According to this invention the bridge or other support "ib to 
be composed of a double row, series, or combination of equi- 
lateral or other triangular parts, every other or alternate one of 
such triangular parts in each row, series, or combination being 
" inverted, so that all such triangular parts may fit together, and 
form one continuous straight beam, grirder, or support, and the 
triangular parts forming each single row or series of triangular 
parts being arranged in inverse order to those of the other row 
or series, so that the two single rows or series being arranged in 
lateral juxtaposition so as to form the double row, series, or 
*' combination, the apexes of the several triangular parts of each 
** such single row or series shall fedl or be placed on or near to the 
** centres of and be firmly bolted, screwed, or otherwise fixed or 
*' fastened to the basis of the corresponding triangular parts in 
** the other single row or series." 

Various modes of connecting the parts of the structure together 
may be adopted, and in cases where great strength is not required 
quadrangular parts may be substituted for triangular parts. 

[Printed, 6d. Drawing.] 



A.D. 1854, March 24.— N« 690. 

MONTGOMERY, Richard. — " A new and useful improvement 
'* in corrugated metals, and in machinery for producing the 
** same." 
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The invention consists, firstly, '* in making plates of metal 
applicable to steam boilers and other purposes, plain on their 
margins and corrugated within, the corrugated part being thinner 
than the margin. It also consists of rolls of a peculiar con- 
struction f(tf producing these corrugated plates from plain sheets 
or plates, and for bending and arching them when necessary." 
And, secondly, " in machinery for corrugating plates of metal 

** into beams suitable for houses, bridges, ships, &c., in which 
machinery the plate is passed a number of times through a pair 
of grooved rolls and a stationary crimping die, by which the 
folds of the beam are gradually brought to the proper depth, 

** without endangering rupture of the metal, which is unavoidable 
when the corrugation of folds of any considerable depth is 
effected by rollers alone." 
[Printed, 1«. Drawings.] 
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A.D. 1854, April ll.—N° 855. C^ *) : 

JAMES,^ William Hbnry. — '' Improvements in marine »nd 
," other. structures." 

1 . These improvements are certain variations of, adc^tions to, and 
riiew applications of a method of constructing cellular jdates and 
vessels, for which a g«int of Letters Patent was made July 26tli, 
<A.D. 1845, and which are also referred to in another grant of Letters 
'Patent, dated September drd, A.D. 1852. In the present Specifica- 
tion a method is detailed of *' uniting metallic plates for the for- 
/' msktion and manufacture of cellular plates by rolling the plates 
. '' with a series of parallel projecting ribs upon one side of the 

plate, which ribs are then grooved longitudinally in a dovetail 
shape by planing machines to allow their ribbed surfaces when 
'* placed opposite to be firmly united by a series of corresponding 
'* dovetail bars, partitions, and tenons to slide therein." llie 
variations mainly consist in binding, by similar dovetailed parti- 
tions, any number of plates placed one above another, haying 
corresponding ribs formed on both surfaces by a very powerful 
stamping machine and dies. The patentee describes the method 
of forming the cellular plates and hollow partitions, and of 
strengthening plates. 

2. To avoid objections that might be urged against stamping 
machines of such power being employed in eonaequenee of the 
concussion to neighbouring buildings from the falling of such 
heavy weights on a bed plate, he describes two varieties of '* an 
*' aerial antagonistic stamping -machine having a double counter- 
" acting movement^' to neutralise the concussion. 

3. He also appHes the cellular plates in the construction of halls, 
-compartments, beams> rafters, hollow masts, boats, barges,^ pon- 
toons, and rafts ; also in floors^ roofs, side walls, beams, risers, 
doors, roadways, bridges, viaducts, and tanks, railways, sides, 
beds, and roofs of carriages. 

[Printed, 6d. No Drawings.] 

A.D. 1854, May 16.— N* 1092. 

BAKER, James Philip. — " Improvements in the constructipn 
" of railway and other bridges, and in the method of lifting the 
" same after sinking." 

This invention relates, firstly, to so constructing the founda- 
tions of bridges as to admit of easy access being obtained thereto 
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for the purpose of lifting sucIl bridges after ftinking, ihe-fcunda- 
ti,oos beiag provided withrprojectivg plates of metal^ which serve 
as supports for lifting jacks or other lifting apparatus, when it ia 
necessary to .lift, the superstructure of the bridge* The invention 
^.described more particularly as applied to & bridge passing oyer 
a railway, and constructed with trestles and girders* The prok^ 
}pc^ng plates mentioned above sustain projecting blocks of timbec 
or. other material^ and on these latter rest the lower ends of the 
trestles, the upper ends of which carry the girders^ and these las^ 
support suitable timbers forming the platform or roadway. Th& 
plates and blocks on which the trestles and girders rest project 
|rom the lower portions of abutment walls or piers of masonry, 
but the effect of these arrangements is, that the pltLtforms,.girde^9^ 
and parts in connection therewith, can be raised without, interfern 
ipg.with such maaonry. The various projecting blocks and plates, 
are laiurrounded by " retaining, walls," carrying wooden frames,, 
on which rest planks capable of being easily removed when access 
to the foundation of the bridge is required. 

Another part of the invention consists in constructing bridges 
" with the platform and girders overhanging or extending beyond 
*' the abutment walls or piers and trestles, and with walls to 
". support.such overhanging parts, and prevent. the ballaBt^or othei; 
'^ rubbish falling in between the girders when such lodges are. 
**' being lifted after sinking." 

' The invention also includes " the construction of the abutment 
V.jvaXls or piers of railway and other bridges with wall plates 
'i*. built thereon, for the purpose of receiving and supporting the^ 
**" platforpis of such bridges." 

^ The pajrapet of a bridge of this kind does not extend quite to. 
the walls supporting the overhanging parts mentioned above> and 
is " free of the girders and platform." And in the case of a bridge; 
crosskig a railway a guard of sheet iron is placed in frotit of the 
trestles to prevent hot coke from the engine- box from igniting^ 
Such trestles when coated with gas tar or other inflammable 
lliatter. 
*• LPrinted,l(W. Drawing.] 

c A.D. 1854, June 20.— N° 1360. 

BRAITHWAITE, Frederick. — {Provisional protection only.) — 
" Improvements in constructing suspension bridges, roofs, ^and 
*' coverings." 
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This invention i» thua defined : — 

" My invention consiatB in the novel application of wire rope, 
" hemp, flax, or cotton ropea, canvass or other teitite material, 
" iron chains and iron links or bars of whatever len^h, to the 

construction of suspension bridges, roofs, and coverings, bo 
" that I effectually avail myself of the mechanical and tensile 
" strength of all such materials ; and this I effect by directly 
*• coverin(j the surface of such materials, longitudinally or trana- 
" versely, with any known materials ordinarily used for that pur- 
" pose ; in fact, my platform, roof, or roadivay, is directly on the 
" chain." 

" My second improvement consists in introducing a secand set 
" of suspension chains, placed one above another, so as fo con- 
" nect my guard or handrail, hut by which arrangement my 
" handrails become auxiliary suspending rods to the lower or 
" principal suspending chwn, on which the platform is placed." 
[Frlnled, Ml No Drawings.] 



A.D. 1854, June 22.— N- 13/9. (• •) 
FARRELL, Isaac. — The manufacture and use (for floors, roofa, 
walla, bridges, and girders) of tiles or slabs designed to obtain 
mutual support when fixed. Each tile has a " rabbated button," 
which " may be round or square, or any other geometrical figure," 
raised on or nttoclied to the middle of it at the back, and has its 
four cornera so cut off and rebated, that each is equal in sine and 
form to one-fourth of the button ; and the tiles are to be so laid, 
that the angles of four in an upper series shall exactly receive the 
button in the centre of one in a lower series. Tliere are indents 
on the backs of the tiles to admit of a bed of mortar. 

Several rarieties of form are shown and described liy the in- 
TGDtor, who proposes to build walls and bridges of these tiles laid 
edgeways ; also a componnd beam formed of two thicknesses of 
slate slabs, " with a wedge-shaped button bolted to the centre of 
" each," and the ends of the slabs cut obliquely, so as to cor- 
respond with and embrace the splay of the wedge. All the bolts 
pass through an iron plate, or two iron plates, placed between the 
elabs of skte. 

[Printed, li. DrawingLj 
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A.D. 1854, June 28.— N« 1421. 

BRUNLEES, James. — '' Improvements in drawbridges appli* 
" cable to rail and other roadways." 

This invention consists " in so constructing the roadways of 
" bridges that they shall be capable of being lowered below the 
** general level, and drawn backward beneath the surface thereof." 

One end of the drawbridge rests, when in position for being 
used, upon eccentrics fixed upon a shaft mounted in suitable 
bearings below it. Upon this shaft there is a worm wheel, and 
by means of a worm and a winch handle on the axis thereof, the 
shaft, with the eccentrics, may be turned so as to lower that end 
of the bridge until certain rollers or wheels with which the bridge 
is furnished rest upon an arrangement of rails forming an inclined 
plane. To the lower side of the drawbridge is fixed a rack, and 
by means of a pinion in geer therewith, and actuated through the 
medium of certain spur wheels and another winch handle, the 
drawbridge is moved down the inclined plane, so as to leave a free 
passage as requisite. The bridge is raised to its first position by 
an operation the reverse of that described above, and is kept in 
position, when in use, by a notched wheel and a catch, which pre- 
vent the eccentrics from turning when not required to do so, and 
a bolt passing through certain plates which are arranged at one 
end of the bridge. 
. The details of the invention may be variously modified. 

[Printed, lOd. Drawing.] 

A.D. 1854, July 14.— N° 1550. 

McGAFFIN, John. — " Improvements in the construction of 
** iron bridges." 
This invention consists in constructing iron bridges or roofs 
by rivetting or screw-bolting corrugated plate or sheet iron 
together, either straight or in an elliptic form, an arc, or seg- 
ment of a circle, and placing the sheets so jointed together of 
the required width across the place to be bridged, and several 
of these curved or straight sets of sheets are to be placed over 
each other at distances according to the span and the thickness 
of the plates or sheets used." The sheets may be arranged 
with spaces between them, and pieces of wood be inserted in such 
spaces, or metal bearers in place of wood ; or the sheets may be 
placed close together. The bridge may be «tcft\^^^^^^ V) 
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tension rods extending ftom the piers, uid corrugated angle or 
T-iron laid across it. " The space or spaces between the piers 
*' and the rise of the bridge may be filled up ^th corragated iroil 
pipes or cylinders laid in concrete or other material. These 
pipes may also be' bolted or riveted together ; they extend across 
the bridge in layers so as to form a foundation for the carriage 
way. The corrugated pipes consist of corrugated iron pistes^ 
^ or sheets of iron bent into a circle, in one or more pieces, and 
** riveted or bolted together to any length required.'* . . ;; 

^' The construction of roofs upon this principle iis iln imbstattoe 
** the same as for bridges." 

[Printed, lOd. Drawing.] ^ 



A.D. 1864, July 28.— NMd66. 

MORTON, Francis. — '* Certain improvements applicable to 
'* girders or rafters to be used in the construction of roofs, 
** bridges, buildings, and other erections." 

The object of this invention is so to combine and arrange the 
parts of girders, rafters, or '* principals," thisit " great facility of 
V erection and transport may be obtained." 

*' The rafters or girders are composed of sets or series of pieced 
** bolted together, so that the complete rafter or girder may not 
*' only be capable of sustaining itself when all the parts are 
** united, but of resisting considerable pressure. The centre or 

middle part of the girder is formed of either single or double 

T iron, having flanges. at top and bottom for the purpose of 

increasing the strength of the pieces. The ends are made to 
^* abut, and the pieces are connected together by side plates which 
** lie in the grooves of the centre pieces, and are seciired in theii^ 
^ places by bolts, which pass through the three thicknesses." 

Although for girders of great length it is preferred to havCf 
flanges both at top and bottom, yet where great lightness is re- 
quured a flange at the top only may be used, and in some cases 
also it may be convenient to employ, instead of " single pieces of 
'* double T iron," two pieces of double angle iron, bolted or 
otherwise fastened together. " The side pieces may be provided 
*' with an angle or rim on one side, thereby greatly adding to the 
** strength with a small addition to the weight ; and when the 
** side pieces are made of cast iron an additional thickness may 

be given round the bolt hole on one side,- to compensate for th« 
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(** diminished quantity of solid metal ixi drilling the hole for the 

" bolt." 

*' The ends of a girder or rafter formed in this manner may 

be inserted in a socket or shoe secured to the piers or walls 

of the building, or other erection, and when the parts of the 

(^'- girder are made of wrought iron, shoes to receive the ends of 

" the wooden purlins or lateral braces must be bolted or otherwise 

** seciired to the centre pieces. This will give great rigidity to 

'' the whole structure, and the jcovering of the roof may be 

f^ secured .to the wooden purlins in any of the known ways." 

Cast or wrought iron, rolled iron, or wood, or a combination of 

..any or of all of these materials may be used in forming theee 

rafters or girders. Different modifications of the invention a^ 

described. 

[PrinteO, lOti. Drawing.] 

j 
A.D. 1854, September 18.— N« 2011. 

SIMPSON, William. — (Provisional protection only.) — "An 
'' improvement or improvements in beams or girders for bridges 
** and other structures." 

The " essential novelty " of this invention conmsts ^' in the 

~'^combinati6n of a triangular beam with a tubular beam Or 
** girder," and a method of connecting the two together. The 
triangular beam or truss sustains the tubular beam or girder, the 
lower portion of the triangular beam being adjustable in length 

. by an arrangement of *' screw boxes," and certain " vertical sup- 
" ports," through the mediuin of which the tubular girder is 
oustiained^ being adjustable by \' screw nuts." 
[Printed, 6d. Drawing.] 

A.D. 1854, October 2.— N» 2105. 

BELLFORD, Augustb Enouf rd Loradoux. — (A Qommuni- 
cation,) — (Provisional protection only.) — "Improvements in sus- 
** pended purchases." 

This invention consists " in a system of raising, conveying, and 
" lowering heavy bodies eniployed in the construction of bridges 
'* and such like structures over streams or ravines, by means of 
'* suitable cables, tackles, and apparatus, stretched across from 
*' point to point, and forming a fixed track over or upon which 
** suitable carriages and adjusting apparatus <^%cv \xv)^T^^>H.Q't*^QkS^ 
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" purpose of transportiiig and depositing the materia] required to 
" be BO rwsed, conveyed, or lowered." 
I . i.Prinloil,W. KoDrawinfw.] 

A.D. 1854, Deoember 11.— N" 2603. 
STEVENS, Nehbmiah Y-d-ward.— (Provisional protection only.) 

-*— " A mode of joining or connecting together blocks of stone and 

'" other building materials." 

This invention " consists in eonnectin([ blocks of stone, wood, 
" bricks, or other materials by means of a groove and tongue, 
" circular or of any other form; and although applicable for 
" general purposes is specially so for arches aud culverts." The 
inventor considers that by this method of forming aceheB centering 
would be avoided, and mortar or cement rendered unneceasary, 
except, perhaps, for pointing the joints. " The invention is 
" peculiarly applicable to Hutchinson's patent indurated and 
*' impervious stone." 

LPrintod. *(. NoDnwinBS.I 



A.D. 1854, December 21 .— N- 2632. (♦ ♦) 
BERTRAM, William,—-" Improvements in the manufacture of 
" iron ships, steam, and other boilers, bridges, and other stnic- 
" turea where numerous sheets of iron are used." 

In the construction of boilers, bridges, and ships the sheets of 
iron have been united by rivets, by which the frame is weakened 
from the metal being cut away, and the weight of material in- 
creased from overiapping at the edges. The present improvement 
lies in farming the sheeteof iron properly at their edges for being 
welded together, with ribs thereon running transversely or longi' 
tudinally, to be used instead of angle iron or ribs. In place of 
being hammered, the parts at a welding heat may be pressed 
together by rollers. 

In ship building the keel, kelson, cut-water, and stern post 
may be welded into one piece of iron. A portable furnace 
mounted on a frame and moved on a rail, and steam hammers are 
described as the operating apparatus, the description of this part 
of the invention being accompanied by explanatory drawings, on 
B large scale. 

[PWnlcd, U. IW. DrairingB.J 
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A.D. 1855, February 23.— N« 407. 

THOMPSON, Nathan, jun. — •' Improyements in coDstructing 
" life boats.'' 

The object of this invention is to constryct life boats in such 
manner that they may be more readily folded and packed for 
carriage than those made on the ordinary system. According to 
one modification of the invention the sides of the boat are formed 
of rigid material, but in sections, these sections being connected by 
hinges, and the end portions of the sides being also hinged toge- 
ther to form the ends of the boat, these hinged parts being covered 
with waterproof canvas, india-rubber, or sole leather, such covering 
being extended, if desirable, over a considerable portion of the 
boat. The woodwork forming the sides of the boat is hollow, 
chambers being thus formed, which may be filled with air or cork 
to increase the buoyancy of the boat. The sides of the boat are 
connected to a " longitudinal brace or kelson, secured to the end 
** hinges in such manner that the sides may slide lengthwise of 
*' the said brace or kelson," and to the lower portion of the latter 
is hinged a solid floor, which is in two parts, these parts rising up 
along the brace or kelson when the boat is closed, and falling 
down perpendicular to the kelson, or nearly so, when the boat is 
opened out. 

" Inasmuch as the boat is longer when closed than when open, 
it is necessary to connect the end joint with slots or longitudinal 
openings, the joints having a pin or slider to run in them, so as 
'' to have the effect of elongating the centre brace or kelson, and 
'' shortening the same, according to the exigencies of the occa- 
sion." "The position of the slider is not material; it may be 
at either end ; or they may be in the hhiges themselves in the 
sides of the boat, or only slides only may be used, the other end 
fixed not to slide," and when the boat is expanded the sides are 
kept apart by cross braces which open like gates from the longi- 
tudinsJ brace or kelson, and serve the triple purpose of a brace to 
hold open the sides of the boat, to hold down the bottom, and to 
support seats for oarsmen. Metallic braces furnished with hooks 
and eyes may also be used to stiffen the boat if necessary. On 
the top of each cross brace is an iron fixture, with a slot or opening 
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to take a pin or bolt placed in a% groove in the side of the bolt, 
" so that in swinging the cro^s braces open, the sides are fastened 
" instantly," the bottom being also secured in position by ** steady 
** pins " projecting from a flange passing along the lower portion 
of the sides of the boat. 

According to other modifications of the invention the sides, 
iidistead of being in sections 'and hinged together, are single, ** of 
^- .springy wood," and without air chambers, such chambers being 
im some cases formed in the longitudinal brac& or kelson, or ti»D 
ddes of the boat may, if preferred, be of metal instead of wood. • 
* This boat may also be so modified as to serve as a ''gun and 
" military bridge boat,^' in this case a solid upper flooring being 
hinged to iAie upper part of the kelson, in addition to the lower 
flooring already mentioned, such upper flooring, on the boat beiing 
expanded, resting on the cross braces and sides of the vessel, thus 
forming a deck or platform. In this modification the sides of the 
boat are not curved in the manner usual in boats, but so contriveid 
that when the vessel is expanded the form of the whole is that of 
a diamond or lozenge, a number of these vessels being then placed 
close together to constitute a bridge. 
[Printed, Is. Drawing.] 

A.D. 1855, March 8.— N« 526. (* *) 

GERARD, John. — {Provisional protection only.) — The invention 
consists *' of portable floating vessels with moveable water-tight 
'' decks, sides, ends, and bottoms, and sliding or foldii^g frames, 
'' platforms, stays, and supports, the whole being made and fitted 
together in sections composed of and separating into duplicate 
parts, designed for forming a portable extending pier, bridge, or 
platform for facilitating the embarking and disembarking pas- 
sengers, troops, cattle, stores, or merchandize, or for effecting 
a passage or forming a roadway across water ; the said sections 
and duplicate parts being also designed and intended for forming 
works or buildings of defence, shelter, or stores on land, and 
'' also adapted for forming waggons or other vehicles. Each 
vessel, structure, or vehicle can be fitted together or separated 
with facility and dispatch, and packed together so as to occupy 
a comparatively smidl space for shipment or removal when not 
*' in use.** 

[Printed, 3d. No Drawings.] 
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A.D. 1855, May 4.— No 999. 

HAMILTON, John, junior. — "* Improvementsinthe oonairuction 
** of iron ffirders." 

This invention rdates to the construction of girders of ccnrugated 
iron bj fastening together sheets of corrugated iron (galvanized 
or not) *' by rivetting or screw bolting to the extent of the length 
'* and width of the intended girder." One, two, or more such 
%eries of sheets may be used in cobiBtructing the upper part of i^ 
girder, and where two or more are employed 'Hhey a^ to he 
** ^Ekstened together and kept at a distance apart and parallel to 
^* each other by transverse partitions of wood, or of oast or wrought 
'^ iron, with undulations to correspond with and fit the corruga- 
f* fions of the corrugated sheets ; and where the distance apart of 
'*^ two sets of parallel sheets of corrugated iron is considerable, 
vertical partitions of corrugated sheet iron are used. Such 
partitions may be affixed by means of corrugated angle iron to 
*^ the horizontal plates of corrugated sheet iron, and such vertical 
transverse partitions of corrugated sheet iron are also used as 
upright props when combining the upper part of a girder with 
the lower part of a girder, whether such lower part consists of 
corrugated sheets of iron or plain sheets of iron ; and in addi- 
" tion to such vertical partitions or props of corrugated sheet iron 
*' diagonal sheets of sheet iron, either wrought or cast, and either 
" corrugated or plain, are used." 

A girder of considerable strength, and yet composed of com- 
paratively light sheets of iron, may be formed by laying two or 
more corrugated sheets together *'as if they were one plate in 
*' thickness." 

' Although the Specification of this invention does not distinctly 
mention that these girders are meant for use in the construction 
't)f bridges, they are obviously applicable to that purpose, and are 
shown asbeiog so applied in a Drawing annexed to the Specifi- 
'cation. 

[Printed, 6<f. Drawing.] 

;; A.D. 1855, May 26.— N* 1203. 

AVERY, John. — {A communication,) — *' Improvements in appa- 
** ratus for conveying heavy weights for bridge building and other 
" purposes," 
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According to this invention a "tower" composed of wood or 
other mBterial in erected on esch side of the river or place to be 
croMed by the bridge, and a cable is passed across from the top of 
one of these towera to the top of the other, the ends of this cable 
being carried down behind the towers and firmly fixed to the 
ground. The cable thus forma a, "fixed tmch," upon which is 
mounted a truck or carriage, furnished with wheels and capable 
of travelling to and fro on the cable. From the middle of this 
carriage are auspcnded "tackle blooka." provided with a rope 
whifib passes round the sheaves of the blocks in the usual manner, 
the fall end of this rope proceeding from the upper block to one 
of the banks of the nver or place to be crossed, when it is operated 
upon by workmen when necessary. The truck is also provided 
with blocks and ropes passing therefrom to each bank of the river, 
by which means it may be drawn into various positions on the 
'_ cable. 

In using the apparatus the truck is first drawn to one aide of 
lie river or place to be crossed, over a stone (for e.tample) which 
s to bo moved thence to a position in the bed of the river where 
a pier is being erected. 'Ilie stone is connected to the lower block 
by ordinary means, and then raised by pulling at the block rope 
until the lower block arrives almost in contact with the upper one, 
when certain clutches in the lower take hold of projections on the 
upper block, and secure the two together. This takes the strain 
off the block rope, and then one of the ropes which serve to 
control the movement of the truck is slackened, and the truck, 
with the stone hanging beneath it, will pass for some distance 
along the cable by its own gravity, the cable not being quite tight, 
and consequently forming an incline at the paris next the towers. 
When the truck has arrived over the spot at which the atone is 
required its motion is stopped, and the clutches which are locking- 
the tackle blocks together are disengaged by again pulling at the 
block rope and slightly raising the lower block, which brings into 
action a " cap piece " which acts upon certwn rods connected to 
the clutches, and then by slackening the block rope the stone is 
allowed to descend to the required point. If desirable, instead of 
keeping the truck stationary while the stone is being raised and 
lowered, such raising and lowering may be effected while the truck 
is in motion. 

Different modifications of the invention are described, in some 
oases several cables being used, each having a separate truck, but 
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the tackle blocks suspended from them being so connected by 
certain beams as all to be capable of acting simultaneously upon 
one stone. These beams are termed " equalizing beams,'' their 
use being to equalize the strain upon the dijBPerent cables ; and the 
fnme of the truck is in all cases made " flexible," the wheels 
being three in number and the centre wheel larger than the others, 
by which arrangements the truck adapts itself to the curvature of 
the suspended cable. The apparatus may be employed in moving 
the parts for the superstructure of the bridge after the piers are 
built, and also in the erection of other structures. 
[Printed, lOcT. Drawing.] 

A.D. 1855, July 4.— N^ 1501. 

TABOURIN, Georges Antoine. — "A new system of metallic 
** arch, proper for the construction of bridges, arcades, vaults, 
" roofs, and all other such purposes." 

The patentee says : — **The fractional arches of my system are 
" generally made of cast iron, united together by under lugs 
*' jointed together somewhat like the head of a pair of compasses 
'* or the joint of a folding foot rule ; a central joint bolt is passed 
through the under lugs. Each beam or girder, forming a com- 
plete arch, is composed of as many fractional arches as may be 
required to form the total length of the whole beam or arch, 
the length of the said fractional beam or arch having been pre- 
viously determined. The beams or girders just mentioned are 
laid up in parallel lines at a suitable distance from each other, 
** so as to form bridges, vaults, or arcades of the required breadth ; 
they are then united with each other by single bolts passing 
through the centre of the lugs, which are separated by tubular 
transoms traversed by the same bolts. The lugs or compasses' 
heads forming the hinged joints of the arches are situated at 
" the lower end of each of the said arches, whilst the upper part 
*' of both their ends forms a plane or propping face, so disposed 
" that the adjoining propping faces of two successive arches may 
** bear on each other, in order to transmit on the hutment the 
** jutting out or force which would tend to bend the vault down." 
The floor of the bridge may be formed of boards covered with 
concrete and bitumen, or of iron plates, the latter acting as stays 
or transoms. The invention may be applied in the formation of 
'* roofs of great length." 
[Printed,!*, Drawings.] 
BR. ^ 
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A.D. 1855, July 21.— N^ 1655. 

PITTAR, Samuel John. — (Partly a communication,) — "Im- 
'^ provements in the cODstruction of bridges." 

This invention consists in combining several systems of diagonal 
bracings with posts or perpendiculars in such msmner that a 
weight coming on one of the systems of which a truss-fonned 
bridge consists when constructed according to this invention, is 
not only transferred over that one system, but over and through 
the whole of the systems before it is brought to the piers. For 
this purpose a number of parallel posts are employed, connected 
by suitable bars and tension rods, so as to constitute the several 
** systems " mentioned. 

. The details of the invention are set forth at some length, but 
the essence of the invention is the combining of different systems 
of " triangular bracings " so that " a weight coming on one of the 
•' * systems ' of the * truss ' is not only carried over one or more 
*' other ' systems ' before it is carried back to the * abutment,' but 
'* the foot of the post of each triangle shall be capable of setting 
*' vertically and moving to the side, so that the * tension rods ' of 
" each ' system ' of the triangular bracing \i-ill be strained equally 
*^ when the bridge settles under a superincumbent weight." 
[Printed, 1*. Sd, Drawings.] 

A.D. 1855, September 15.— N° 2081. 

WOHLGEMUTH, Paul Fkbderick. — " The construction of 
** bridges." 

This invention is thus set forth : — " Pontoon shaped iron boats, 
** 200 feet long (more or less) by 70 feet wide (more or less) 
*' and 40 feet deep (more or less), haymg concave sides and bot- 
** toms, hollow iron stanchions 30 feet apart from each other, 
with iron compartments between made to open from the top on 
centres, and having bulwarks 20 feet high (more or less.) Two 
or more of these boats may be braced together with diagonal 
tie bars, six feet span between each if a greater breadth than 
*' one might be required, whilst the number of iron boats required 
♦* to complete the bridge would be determined by its length ; the 
** bottoms of the boats to be firmly tied together by a circular 
*' concave iron frame, keeping under water a number of hollow 
iron caissons or cylinders, the size and length of which must be 
regulated by the weight it will have to bear, and at 50 feet 
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:f' (more or less) from the surface of the water. One or more 

'f piers, 100 feet high (more or less), can be erected on the plat- 

'•1* form, and braced together by diagonal tie bars, formingjframes 

-** on either side to support the top and sides of piers, them- 

** selves being the starting point of the arches, which may be 150 

*' feet to 200 feet span (more or less), according to circumstances, 

" in which latter case it may be advisable to have a circular tie 

^* bar opposed in the reverse position to the arches, and support- 

^' ing it by perpendicular tie bars attached thereto. The platform 

" to be of corrugated iron and wood firmly bolted together. 

*' Every 6th, 10th, or 15th pontoon, as it may be required, would 

.*' have attached to it by a ring an iron chain, the extremity of 

;'* which would be attached to another ring, firmly let into a large 

'^ stone, and sunk or made fast at the bottom of the sea. Every 

. " pontoon is to be protected on all sides from the violence of the 

*^ sea and ships coming against them by concave iron bars, super- 

^' fixed to one another and acting upon springs. The whole of 

the bridge is so constructed as to form such a surface as to 

be sufficient to act as a floating breakwater in the roughest 
** sea." 

** On the platform may be placed rails for railways, and every 
'' other arch on either side may be illuminated by gas, electricity, 
" or any other advantageous mode." " The rise and fall of the 
*' sea may be regulated by water let into the iron compartments, 
^^ and let out again by engines or other mechanical means. A 
*' raised platform would be erected to meet it from the shore." 

The sunk cussons must be so arranged as to '' allow the ships 
" of the heaviest burthen to pass in the roughest weather, and to 
^' dear the arches of the bridge." 
[Printed, 4(2. No Drawings.] 

A.D. 1855, October 17.— N« 2323. 

BESSEMER, Hbnry. — " Improvements in metal beams, girders, 
*' and tension bars used in the construction of roofs, floors, and 
** other parts of buildings, and in the construction of viaducts 
/'and suspension and other bridges." 

The object of this invention is " to give the required degree of 
cohesive strength and rigidity to beams, girders, and tension 
rods with a less weight of metal than heretofore used in beams 
of equal strength." In describing the details of the invention 
, the patentee says ; — " I put refined or pig iron into <k ^wd.^?^^ 
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" furnace, and thne work it in the naual w»y, but leave off tte 
•' ©[leration of puddling before tlie whole of the carbonaceouB 
" matters are driven off. About one per cent, of carbon shonid 
" be retained, or as much as by its combination with iron consti- 
" tutes steel ; or the metftl may be puddled until the whole of the 
" carbon is driven off, and the powdery iron resulting from this 
*' process may be afterwardfi converteil into steel by cementation; 
" or the reGned or pig iron may be otherM'ise decarbonized and 
" reduced to the state of atcel ; in either of which coses the metal 
*' is brought to a complete state of fusion in pots similar to those 
" used in the melting of ateel. When, however, great toughness 
" is desired, I prefer to use scrap iron, decarbonized iron, or mal- 
" leahle iron, which 1 put into the pots alone, or mixed with 
" charcoal or other carbonaceous matters. When used alone the 
" product will be cast malleable iron, but when mised with ear- 
" bonaeeous matters a partial cementing of the iron will take 
" place and a 'mild' or soft steel will result, peculiarly well 
" adapted to resist heat-y shocks or sudden strains. The metal 
" having been melted I proceed to cast it into beams or girders 
" of the desired form in sand or loam moulds, or otherwise, 
" and which are sfterwarda Biinealed j but when hcsms, girders, 
" or tension bars are required of great length, or are required to 
" be very light in proportion to their dimensions, I cast the fluid 
" metal in iron ingot moulds, tind afterwards roll out the ingot 
" of cast metal between rolls, until the ingot is reduced to the 
" desired thickness; the ingots ao cast are to be made of such a 
" form as will correspond with the intended plate or bar of 
" rolled metal. When a fish-bellied beam is required the 
" ingot should be made straight at one edge and cun"cd at the 
" other, but of much less length, and consequently much thicker 
" than the finished plate is to be." 

Different forms of ingnt, suitable for being rolled into beams or 
girders of different shapes, are described with the aid of a drawing 
annexed to the Specification, some of such beams or girders 
having flanges both at top and bottom, and others being of 
" a T shape," and where these beams or girders are to be con- 
structed of a tiuuiber of ingots rolled into the form of plates and 
rivetted together, those parts of the plates thtough which the 
rivet holes and rivets pass are made thicker than the rest, so as to 
avoid weakening the plates at those parts. For facilitatinrt the 
L *rDns(riiclioii of hollow beams without the use cf angle irons the 
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patentee, where practicable, rolls the plates so as to extend the 
entire length of the beam, transverse joints being thus avoided 
and a thinner plate sufficing. Plates may, however, be rolled 
*' with angles or webs formed thereon." And for beams of large 
size a number of plates may be arranged so that the thick edges 
of the plates form the vertical joints of the beam, these edges not 
overlapping, but the plates being united by other narrow plates 
on each side, covering the joints, and the whole united by rivet-- 
ting. Tension bars with enlarged heads may also be formed by 
rolling, the ends of the ingots being enlarged from which such 
bars are to be made. 

[Printed, IQd, Drawing.] 

A.D. 1855, November 26.— N^ 2659. (* *) 

COIGNET, FRAN901S. — " Certain improvements in the use and 
preparation of plastic materials or compositions to be used as 
artificial stone, or as concrete or cement for building and other 
*' purposes." 

This invention relates to the production of artificial stone, con- 
crete, or cement from various combinations of sands, gravels^ 
broken flint, broken stone, burnt or unburnt clayey soil, cinders 
and coal refuse, scoria, wood ash, the residue and dross of metal- 
lurgical works, and puzzolanas, with unctuous or hydraulic chalk 
or lime, and fine sand. These materials may be combined in 
different modes. For example sand, grits, metals, and broken 
stones may be combined \vith clayey (but unburnt) soil and 
ordinary or hydraulic lime ; or sands, grits, metals, and broken 
stones, cinders and scoriae of coals and metals, burnt clayey earth, 
and puzzolana, may be used with lime ; or very fine sand, cinders 
and scoriae of coals or metals, burnt clayey soil, puzzolana, and 
lime may be used in combination with marly or clayey but burnt 
sands. The lime is slaked before being mixed with the other 
substances, water being also added in the process of mixing when 
necessary, such mixing being effected by machinery. 

By the use of moulds the concrete thus formed may be brought 
into use for various purposes. Thus blocks may be made which 
will serve instead of stones or bricks for building purposes, and 
may be used in the construction of bridges, as well as other erec- 
tions ; while in other cases the concrete may be applied to the 
surfaces of walls erected of ordinary materials, nioxM^ \»k&% ^a:9N» 
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fixed to such walls, and the concrete being placed in sach moulds;.' 
the latter being removed when the concrete is sufficiently hardened,' 
which hardening may be effected by compression, or by leavingr 
the mould in position for a certain time. Floors may also be' 
formed of this concrete, by arranging in the first place a smnber- 
of iron '' planks '' or rods, crossing each other, and extending from 
one wall to another of the building in which the floor is required, . 
and then placing bdow these planks or rods a fidse or temporary 
flooring of timber on which the concrete is poured, the temporary 
flooring being removed when the concrete has become hard, and 
the floor then consisting of such concrete bound together by the . 
rods or planks ; which may, however, be strengthened by " beams *' 
if necessary. 

The concrete may also be applied in the formation of roofs, 
vaults, and wall in general. Also in the construction of aque- 
ducts, and " any hydraulic works whatever ; " "mass work " or 
foundations for machinery ; pavements, and *' floors covering the 
*' road ; " as well as " masonry works " for railways, and a variety 
of other purposes. 

• In certain cases, such as the construction of roofis and floorings, 
the surface of the concrete is "washed" with a solution of 
biphosphate of lime, which hardens such surface, and destroys 
the alkalinity of the lime, and thus allows of the application to 
such surfaces of paints " having a fat or resinous basis." The 
rods or planks used in the construction of floors may be used for 
sustaining the concrete in other cases. 
[Printed, 4d, No Drawings.] 



1856. 

A.D. 1856, Januaiy 11^N« 84. 

CLARKSON, Thomas Charles.—** A combination of certain 
materials for forming and making improvements in ship and 
other pumps' tubes, and which is also applicable for ship, 
carriage, and other building purposes and parts thereof." 
■ As regards pumps, this invention consists in using, in the con- 
struction thereof, alternate layers of thin wood, from one-eighth 
to one-half of an inch in thickness, canvas, prepared leather, and 
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sheet corky these layers being united by means of india*rubber, 
marine glue, or other adhesive substances. 

The patentee states that these materials may be used '* in part 
** or whole," as circumstances may require, and that one layer of 
cahyas or leather is always placed between one or two layers of 
wood or cork, except in cases in which the material is required to- 
be very thin, in which cases the wood or cork s placed between 
two layers of canvas or leather. " The cork material is always 
" applied in the working part of tae pump, to form a bed oi 
** cushion for t he metal or glass chamber where the bucket oi 
'' plunger works, to give a smooth and elastic action, to avoid 
" undue friction." 

The pumps may be of square, '* oblong square," or triangular' 
form, and so constructed as to act either as force or delivery' 
pumps. They may be of such shape as to " fit the section of a 
" ship or any vessel," and be provided with a slide or opening 
which will allow of the chamber being cleansed and repaired 
'* when at sea or otherwise." The bucket or plunger is composed 
of two thin square plates of metal or wood, with cork or leather 
between them, which latter can be moved outwards as the working ' 
edge wears, and a lip or flap of soft material is fixed on the top of 
the bucket to prevent the access of dirt to the chamber, and to' 
ard in the production of a vacuum below the bucket in case of 
any dirt working upwards from below between such bucket and ' 
the said face of the chamber, or in case of the wear and tear of ' 
the bucket causing irregularities in its sur^e. 

Layers of material such as mentioned above may be used in 
the formation of ** compass timbers and other spars, tubes, &c. 
" for ship, carriage, or other building purposes, or parts thereof," 
and to give extra strength to such articles as require it these 
layers of material may be placed on the outside of a sheet of 
metal, and so applied as to leave ** a square opening available for 
" ventilation of the ship, also applicable for a pump to be worked 
" by steam or hand power." In the formation of tubes and 
shoots to be attached to the pumps for conveying water or other 
liquids under or above ground, thin wood or sheet cork is used, 
of from one*eighth to one-fourth of an inch in thickness, two 
sheets of this material having between them canvas or prepared ' 
leather, this ** thickness and make " being applicable for flooring, 
roofing, boats, gun carriages, waggons, cases, and other articles. 
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Various adR[itationB of the invention are described by reference 
3 a dntn-ing onnexed to the Specification, and the combination 
of the materials with an internal metal ^me is mentioned as 
bdn;^ Rjiplicahle not oal; for pumpa, large spars, and other 
articles, hut also in the construction of tubular bridges. The 
patentee mentiona that in casea in which one thichneas only of 
wood is used, with one layer of canvas, the canvas is always 
placed " internally," which, he states, will, in the construction of 
lifa and other boats, render the structure much stronger than if 
the canvas were to be placed eitemally. He also states that in 
order to prevent imitation of his invention " by metal pumps," 
he claims " the shape of square, oblong square, or triangle 
" pumps in cast or wrought metal, with or ivithout the elastic 
" bed for the metal or glasa chamber." 
tPrinled, IM. DniwinB.] 

A.D. lHafi, February 14.— N" 3S(). 
McFARLANE, Walter. — " Improvements in building and 
" structural works and fittings in metal." 

This invention relates to " an improved system or mode of 
*' adapting cast iron for building and structural purjiosea, 
** whereby houses and erections of various kinds may be built 
" and firmly connected in their details without the slightest aid 
" from screws, bolts, nails, or other looae binding apparatus," the 
invention being also applicable in the formation of hinges, latches, 
faatenings, Jiluge, valves, gratings, and other articles. 

The essential feature of the invention is the connecting of the 
parts of the building or article together by means of " do\'etul 
" mortises and tenons, or dovetail grooves and feathers." These 
mortises and tenons, or grooves and feathers, " may of course he 
" respectively formed on such parts or details as may be found 
" most convenient or suitable in practice," and when the parts 
ate placed together the junctions may be made tight and sound 
by means of lead, putty, rust cement, or other material according 
to circnmstances. 

These arrangements are applicable to bridges, and also to 
tunnels, and the internal lining of mine shafts, in the two last 
cases the metal, in the form of plates, " being placed in position 
' u the exciTB&Hi goes on." An archway suitable for a bridge 
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or other erection is described as being composed of plates, tbe 
feathers of which are placed in grooves formed in upright pillars, 
one or more of the latter standing at each side of the arch^ 

The details of the invention are described at some length, and 

include the forming of fastenings and other moveable details in 

or upon cast-iron articles or apparatus, " by first casting the 

moveable detail separately, and then placing it in position in a 

second mould formed for casting the piece to which the detail 

is to be connected, the working surfaces of the piece being 

formed by or cast upon the working surfaces of the moveable 

detail, the latter being first coated with a suitable preparation 

to keep the parts firee ; " and also a mode of forming pipes and 

ducts for water, gas, or steam, " with side branches for receiving 

other connections,** by the employment in casting them of 

green sand cores and hollow branch patterns of the actual shape 

of the required branch.** 

[Printed, la. Drawings.] 

A.D. 1856, February 25.— N« 480. (♦ ♦) 

CLAUS, Charles Frederick. — *' Improvements in metal 

*' shipbuilding, applicable also to steam boilers, bridges, and other 

" structures in which metal plates are used.*' 

The " invention consists in the production of extended surfaces 

of metal by uniting a number of bars or strips in such manner 

that they are interlaced or platted together. In order to obtain 

greater firmness, I notch the said bars or strips, and so arrange 

" them that projecting parts " fit " into conresponding recesses ; 

" .and I round the lapping edges in order to gain a smooth face. I 

" also weld the several portions, or apply tin and lead,** or other 

metals, so as to solder the whole together. 
[Printed, &;. Drawing.] 

A.D. 1856, March 22.— N^ 684. 

BARLOW, William Henry. — "Improvements m covering 
" and constructing bridges, viaducts, floors, and other structures 
*' of a like nature when iron is used.** 

This invention relates to the construction of bridges, and struc- 
tures of a like nature, *' when iron is used.** For these purposes 
** corrugated structures of iron are employed in place of wood 
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" plankinff, and alao in forming floor Rirdera witbout other beams 
"or girders, and the combination of tbe parta is such that the 
" horizontal parts which resist h/ tension do not, as heretofore 
" in be&ma, come under the horizontal parts which resist com' 
" pres^ion. By these means great atifFncss and strength are 
" obtained." 

In carrjing out these improvements the patentee either uses 

iron rolled into the form of troughs, with flanchea on either side, 

p or builds ench trough-like structures by combining plain sheets 

rarious forma of angle iron together; and the corrugated 
' covering to tbe l>eams or gitikrs of a bridge or other like struc- 
ture is produced bj combining a series of such trough-like struc- 
tures side by side ; or the whole covering of a bridge, naduct, or 
other like structure may be formed " without the use of other 
" beams or girders, by obtaiuiog the requisite stability by tbe 
" combined corrugated structure alone." The invention may be 
Yariousiy modified. 

[Printed, Od. Drawing. | 



A.D. 185(1, July 19.— N" 1710. 
YOUNG, Edward William. — " Improvements in the con- 
" fltruetion of bridges." 

According to this invention " the platform or roadway of a 
" bridge is suspended from chains, which do not hang in curves, 
" as in ordinary suspension bridges, but descend in etraight in- 
" chned lines from the points of suspension to tbe platform of 
" the bridge. I'rom these chains, and at intervals between the 
" points of their susj)enBion and their connections with the plat- 
" form or roadway, suspending rods descend in inclined or 
" diagonal directions to the platform or roadway of the bridge, 
" and the chains are supported at intervals by props or uprights, 
" which at their lower ends are supported by the platform or 
" roadway at points near where the lower ends of the suspending 
" rods from the chains are connected with the platform or road- 
" way," while " at the upper ends of such props or supports they 
" support the chains at points near where the next suspending 
" rods are connected to the chains," 

■The peculiarity in this construction of bridge is mentioned as 
consisting more particularly in the introduction of the props or 
struts between the chain and the platform, and at the same time 
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making the platform capable of resisting compression, '* the struts 
acting not merely as stiffeners as when anything is braced, but: 
\ to support the structure." 
.- [Printed, l(k2. Brawinga.] 

A.D. 1856, September n.—No 2127. 

TRUES1)ELL, Lucius E. — {Provisional protection only,) — "An 
improvement in weight distributing bridges.** 
This invention relates " to a novel mode of trussing beams, 
or of constructing frames of timber so as to distribute the' 
weight which they are intended to bear equally over the struc-' 
tiire." The inventor provides a series of rafter timbers, which 
intersect each other at an angle of about 90°, the spaces created 
by the intersection of these timbers being square, and having one ' 
of their diagonal lines perpendicular to and the other parallel or 
nearly so with the string timbers, of which there are two on either 
side, between and to which the lower ends of the rafters are 
secured by bolts, the rafters being also halved into and secured to ' 
each other by bolts at their points of intersection. Between the ' 
angles of the squares thus formed by the rafters are secured 
horizontal braces, parallel with the string timbers, these being ' 
intersected at right angles by vertical braces passing between the 
upper and lower angles of the same squares, the whole well ' 
secured together, and the effect of the arrangement being that 
any weight or pressure laid upon any part of the bridge is dis- 
tributed over the whole structure, relieving the parts immediately 
in the plane of the pressure from undue strain. The flooring. i& 
carried either by the string timbers, or by bed pletes secured to 
the horizontal braces. 

[Printed, id. No Drawings.] 

A.D. 1856, September 11.— N« 2128. 

HTMAN, John Talbot. — (A communication,) — " Improvements 
'' m the construction of iron bridges.'* 

According to this invention the arches of the bridge " are of a" 
" compound character, and are built up of wrought plate iron, in 
". such manner as to give the whole arch transversely the form 
" and strength of an arch, and to admit of very long spans with- 
" out excessive weight, presenting at once the combined features 
'' of extraordinary strength and lightness." 
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In transverse section the pktea forming the arch eshibit the 
figure of an isocelea triangle, with the boae projeeting on each side. 
The plates com)>osing the arch are so arranged aa to break joints. 
Bud in the middle of the plate forming the baae of the triangle is 
a vertical plate, bolted thereto and secured at top to the plates 
compoeing the sides of the triangle by riveta. In order still 
further to increase the atrength, and to prevent all risk of buckling 
of the plates, loose pieces of irregular form are adapted to the 
aides of the arch, which the patentee terms saddles, these beiog 
Bupported h; the plates forming the arch, and also supporting 
each other bj their edges, which come into contact. I'hey are 
not secured to the plates, but rest mainly upon the projecting 
parts of the plates forming the base of the triangle, as mentioned 
abo^'e, and their up])er edges receive a part of the pressure of 
certain " stirrups," which pass over the arch and support the 
suspension rods by which the Hoor of the bridge is sustained. 
The suspension rods ore radial, or nearly so, to the curve of the 
arch, and they pass between two plates which compose the chord 
of the arch, and are bolted to a suspension jilate on ivliich those 
plates rest, the latter not being fastened thereto ; and the effect 
of this arrangement " is, in case of great weight upon any part 
" of the bridge, to throw the strain upon the whole span at 

I LPrintcd, SiJ. Dnwitig.] 



A.D. 1856, September IB.— N''2189. 
WILSON, RiOHARn. — {Provisional proleclion on 7y. )—" Im- 
" provements in the construction of fireproof floors and ceilings, 
" applicabte in part to the construction of bridges and other 
" stmcturea." 

This invention relates chiefly to a novel construction of metal 
beam or girder, which is composed of two lengths of sheet or plate 
iron put together in such wise that the beam or girder is " trian- 
" gular in section," the upper plate being rolled to a " yV-shaped 
" figure (in section) with flanges," and the lower length being Sat, 
" with two hollow ribs or troughs to receive the flanges of the 
" upper plate." The plates " are bolted together by cross rods, 
" which pass through the three thicknesses of metal forming the 
" flanges and the hollow ribs or troughs, and these tods being 
' provided with stops will form struts for increasing the rigidity 
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'' of the beam laterally, and when extended from one beam to 
" another they will serve for rafters, and carry the laths which 
" are to receive the plaster for forming a ceiling.** The inventor 
proposes to fill the spaces inside the beams with cement or other 
non-inflammable substance, which will give solidity to the beams 
and prevent the plates from buckling. When used, the beams are 
placed *' with the A side uppermost,*' the edges of the under 
plate forming supports for arches of suitable material between 
them, the inclined sides of the beam forming abutments for such 
arches. When such beams are used for a roof which requires a 
ceiling below the arches, strips of hoop iron or lengths of wire are 
lapped over the rods which extend from beam to beam, these 
strips or wires answering as laths to which cement is applied, 
which ceiling may be rendered ornamental by the use of a table 
'* with a pattern (of panels, for example)," which will act as a 
mould until the cement has become hard, a plain table being used 
to sustain the cement when a plain ceiling is required, or the 
ceiHng being plastered in the ordinary manner. 

The beams are supported, in the case of a bridge, upon piers^ 
between which the arches will extend. In the case of a building 
or other structure requiring floors and a roof, they are supported 
by the walls of such structure. The beams are meant to combine 
" strength and lightness.*' 
[Printed, 4c?. No Drawings.] 



A.D. 1856, October 3.— N«2315. 

FONTAINEMOREAU, Petbe Armand lk Comtb de.— (^ 
communication,) — " Improvements in the construction of roofs of 
" buildings, which improvements are applicable to the construc- 
" tion of arches of bridges.** 

According to this invention the arches of bridges, as well as 
roofs, vaults, and other parts of buildings, are constructed with 
timber or iron framing, " arranged in a similar manner to the 
stones or voussoirs ** of the arch of an ordinary bridge of masonry. 
This improved arch "is composed of a number of iron or 
wooden firames strengthened by diagonal cross pieces, firmly 
secured together by bolts and nuts or other means. These dia- 
gonally braced frames, forming the voussoirs of the arch or roof, 
are also connected together at their sides and at the intrados or 
profile of the arch by iron or other metallic plates bolted t<i ^Vtsj, 
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straight position by means of rods or stmts connected or not to 
the platform, and to curved or bent chains also hung ficom the 
piers. These points are thus rigidly supported by the steaight 
chains or ties, and they carry the platform, which is made 
sufficiently strong to support itself and the loads between the 
" aforesaid points. The platform itself may also be made to act 
'^ as a strut or tie. The land ties or chains are also made straight, 
and supported in a similar manner. The chains or ties may be 
made of links jointed together, or they may be wire ropes or 
rods or plates, welded or rivetted or otherwise connected 
together, or they may be made in the form of box girders, or 
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" otherwise, as may be most convenient, as they are not re- 
" quired to be flexible like the chuns of ordinary suspension 



bridges. By these means rigid suspension bridges are produced, 
which are adapted for raDway traffic and other purposes.' 
Various modifications of the invention are described, induding 
arraugements for a bridge " having an opening in the centre for 
" the passage of ships or other vessels,^' the patentee stating that 
what he claims as his invention is the constructing of suspension 
bridges *' in such manner that the weight of the load, or of the 
'' load and the platform, is sustained by inclined, straight, or 
*' nearly straight, chains, extending from the towers or piers and 
" meeting or intersecting each other, and which are themselves 
*' sustained or suspended in the required form by curved chains. '^ 
The details of the invention will only be understood with the aid 
of the drawings annexed to the Specification. 
[Printed, U, lOd, Drawiugs.] 



A.D. 1857, September 19.— N^ 2439. 

PEAK E, William Henry. — "Improvements in the construc- 
tion of beams, girders, and bridges.'' 

According to this invention " a series of bars and plates of iron 
are laid or built one on the other, and the whole are bound 
together by means of bolts passing through the plates at 
intervals, such bolts being fixed at top and bottom by 
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** rivetting the ends, or it may be by, screws and nuts, or other- 
" wise. The beams, girders, or bridges may be horizontal or 
'* curved, according to the requirement." 

In carrying out the invention ''a plate is first laid, on the 
'* middle of which a series of bars are piled one on the other, then 
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another plate, and so on till the depth desired has been arranged, 
there being a plate at top as well as at the bottom ; the bolts 
are then introduced and fixed in their places, there being a row 
of such bolts on each side of piled bars, by which thej are 
retained in their proper positions along the middle of the struc- 
ture. The different lengths of bars and plates used are arranged 
to come with their ends butting together, but in such manner 
as to break joints ; and where the ends of the uppermost and 
lowermost plates come together they are joined by a transverse 
plate rivetted to the two ends." 
[Printed, 6d. Drawing.] 



A.D. 1857, October 2.— N« 2534. 

JOHNSON, John Henry. — {A communication from Francis C, 
Lowethorp.) — {Provisional protection only,) — '' Improvements in 
** the construction of iron bridges." 

This invention relates, firstly, to " truss-frame girder bridges," 
and consists in so arranging the " upright posts " thereof that 
** they may be fi"ee to vibrate in the upper and lower chords." 
The upright posts have " rounded tops," fitting into caps with 
recesses formed in them in such manner that the posts can vibrate 
without moving the caps, but have no other movement indepen- 
dent of such caps. These caps have at one side a projection and 
^t the other a recess, these fitting into and upon corresponding 
recesses and projections at the ends of the " straining pieces," the 
junctions of the latter and the caps being thus rigid on one side 
and free on the other, and these caps carry " shoe pieces " for the 
support of the longitudinal beams of the bridge, these beams 
being bolted to the shoe pieces, and the latter being so contrived 
that a longitudinal movement may be given to them without the 
caps partaking of such movement. The lower ends of the up- 
right posts are recessed so as to fit upon rounded projections cast 
on metal plates, the projections which receive the outer posts being 
upon the ** metal foundation plates," while those which receive the 
other posts rise from *' metal combination plates," the lower ends 
of the posts thus being free to vibrate upon these projections. 
The diagonal and counter-diagonal tie-rods are connected by 
simple eyes to bolts, one of which bolts passes through and is 
secured to each of the caps, the head of such bolt forming an 
eye, whereto are jointed the transverse struts and dia^ow^V Mv^<- 
BR. la. 
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rods, which serve to eonnect the caps of the opposite truss 
firameto each other, and to Hteadj the whole. The lowerchord 
rods arc connected to the metal platea on which the posts 
vibrate by means of screw threads and lengthened nuts. Hods 
are orranged at each end of the prders, which rods serve to 
retain them, in position, and are secured by nuts to foundation 
plates, and these are secured to the foundations or piers, such 
plates being formed to receive the lower ends of the end posts, 
" as before mentioned, and aremadeftdjustable to allow for eipan- 
" sion and contraction occasioned by variations of temperature. 
" The floorins of the bridge may either be supported on the caps 
" in connection with the top chord, or arranged in any suitable 
" manner on the lower chord." 

Th', invention relates, in the second place, to improvements in 
auapension bridges, and consists in using upright posts, similar to 
those of the trusa-frame girder bridges, the lower ends of these 
posts vibrating in platea secured to the floor or lower chord, lo 
which plates are jointed tbe lower ends of the diagonal tie-rods. 
The upper ends of the posts, which are rounded, work in recesses 
in "combination plates " to which the upper ends of the diagonal 
tie-rods are connected by pins or bolts, these plates being alao 
fiimished with short rods fitting loosely into holes in the plates 
ftnd projecting on each side thereof, the projecting ends being 
screwed, and furnished with lengthened nuts into which are 
geeured the screwed ends of the suspension or upper chord rods, 

" The rods which form the cable are connected to the Euspen- 
*' sion or upper chord rods and to the top of the tower in a similar 
" manner," 

[Prinled.W. SoDmwlnes,] 

A.D, 1?57, December IS.— N" 3084. 
HOWARD, Thomas.— "Improvements in machinery or ap- 
" parttlus for rolling iron bars nsed in the construction of 
" suspension bridges and otherwiBe." 

These improvements are thus defined : — "My invention relates 
" to improvements upon on instruction for which Letters Patent 
" for England were granted to me on the 6th of October, 1845, 
'" and consists, primarily, in the adapation of moveable collars for 
■* the purpose of adjusting the rollers for variable lengths of hart, 
" and when sei'ernl enlargements, projections, or as I formerly 
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'* termed them, 'heads,* are required of the same or difiFerent 
" forms in the lenfj^th of the same bar." 

'* I employ, by preference, trroiight-iron shafts to receive the 
*' collars or bosses in place of- cast-iron rollers, in order to give 
** sufficient length and strength, and at the same time, for the 
" purpose of reducing the weight, to diminish the momentum 
'* required by the machinery in the t'o-and-fro motion." 

" I also employ a trough or other analogous appendage having 
** vertical sides attached to the finishing rollers, to prevent the 
^ enlargements, projections, or heads from deviating materially 
** from parallelism with each other, and with the intermediate 
*' parts of the bars, during the process of the final rolling. And 
** fhrther, I give motion to the rollers or shafts by means of 
" jointed spindles, situated intermediately between them and the 
** driving pinions, instead of placing the latter immediately upon 
'* the ends of the rollers or shafts, in order to render them capable 
** of admitting a greater variety of thicknesses in the slabs or 
" pieces to be headed or enlarged by the pressure of the bosses 
" attached thereto." 

[Printed, 4d. No Drawings.] 

A.D. 1857, December 22.— N« 3139. 
KENNARD, Arthur Challis. — (A communication,) — " Im- 
" provements in tri;issed iron bridges." 

The essential characteristic of this invention is the " construct- 
" ing trussed iron bridges with parallel top and bottom rails, and 
" diagonal wrought-iron struts and ties of angular or V-form 
** connected at their bases to the transverse girders." 

To the bottom rail are connected castings which sustain trans- 
verse wrought-iron girders upon which the roadway rests. These 
transverse girders being bolted to the castings, or " pedestals,'* 
and the latter "being connected at each end to the branches of 
the angular struts and ties, the whole structure is rendered stifP 
and strong in a lateral direction, and the lateral deflection of 
the top rail is prevented without the necessity of employing 
diagonal cross ties between the top rails. The particular mode 
of connecting the angular struts and ties to the transverse 
girders may be varied, provided the connection be stiff and 
" strong in the lateral direction, or transverse to the bridge." 
[Printed, lOd, Drawing.] 
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A.D. 1859, April 10.— X" 771. 
ORDISH, Rowland Mason. — "Improvements in suspensiun 
" bridges and Bu^peailed girder bridges." 

After referring to vorioua arrangements which have been adopted 
in the construction of Buspension bridges witli more than onu 
Bpan, the patentee states this invention to consist in the employ' 
ment therein of " chains running from tower to tower, in straight 
" or nearly straight lines, anchored to abutments at each end, and 
" supported hy strata or ties from curved chains, also anchored 
" to abutments, and which cany the straight chains and prevent 
" any strain in them from tlieir own weight," These straight 
oliiiina are connected with the chains supporting the roadway 
at the towers, and transmit any strain caused by loads on the 
platform directly to the abutments, thus preventing any dis- 
turbance of the equilibrium uf the unloaded spans, with the 
exoeption of thai due to the extension of the metal of the chains, 
eitlier from its elasticity or from increase of temperature. 

Diffierent modifications of the details of the invention are 
described. For instance, in some eases, instead of the slraight 
chains being anchored to abutments in the ordinary manner, they 
may be also connected to heavy weights at one end or at both ends 
of the bridge, 80 that the chains shall be ahvays stretched by the 
weights. The patentee mentions that this arrangement enables 
BUSjiension chains and girders to be combined without danger to 
the latter from variations of temperature. In other cases, instead 
of straight chains passing from tower to tower being employed, 
the chains which carry the load are connected with longitudinal 
Hirders or beams in such a manner tliat l>y applying weights to 
the girders or bearers they are always stretched. And in other 
(OBes the bridge is constructed by combining with curved chains 
suspended between the towers, straight or nearly straight chains 
connected to the curved chains at various points, and running to 
the lower parts of the towers, these chains being retained in straight 
or nearly straight lines by being suspended or supported by the 
ci'Fved chains or by the platform, the latter being suspended from 
I iLe curved chuns. " The sti-aigbt chains resist the tendency there 
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" is in the curved chains to alter their form by moving or un* 
" equally distributed loads/' This part of the invention is de- 
scribed as being applied to a bridge of one span only. 

The invention is set forth at some length, reference being also 
made to an invention for which the present patentee obtained a 
patent on the 7th of March, 1857. 
[Printed, 8(2. Drawing.] 

A.D. 1858, April 30.— N« 972. 

JOHNSON, John Henry. — {A communication from Freidrich 
Schnirch.) — " Improvements in suspension bridges." 

This invention relates " to a peculir construction and arrange* 
** ment of the suspending chains of suspension bridges, whereby 
*' increased rigidity and a greater span is obtained, with con* 
*' siderable economy in construction." 

According to this arrangement "the suspending chains are 

" rendered stiff or rigid by the application thereto of diagonal 

" braces. Two or more chains are used for each side of the 

'* bridge, such chains being suspended at different elevations, so 

as to form concentric curves, and the intervening spaces between 

these curves are occupied by the diagonal braces above referred 

to, which are connected at each end by pins or bolts to the 

upper and lower chain, and are so arranged as to subdivide the 

space between the chains into a succession of triangles, having 

their apices alternately above and below, whilst the hypothenuse 

of each angle is formed by the corresponding link of the upper 

or lower chain, as the case may be. The links of the lower 

chain should be, of course, of a greater length than those of 

the upper chain, to allow for the greater radius of the ciurve of 

" that chain over that of the upper one." 

The platform or roadway of the bridge, " which may be of any 

convenient construction, is supported in the usual manner by 

suspension rods or links," some of which are connected to the 

upper and others to the lower of the suspending chains. 

[Printed, 8cZ. Drawing.] 

A.D. 1858, June 8.— .N<> 1292. (* *) 

BUNNETT, Joseph.— This invention has for its object an im- 
proved construction of floors, roofs, and arches, formed of hollow 
earthenware or clay blocks made by ** expressing cU.^ tVxtwi."sj;j2^ 
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" moulding orifices or dies/' and which form when' piit .to^ 
gether a very Hat arch, springing from angle plates or othet 
suitably shaped plates of iron, resting on the walls and seoUrelj 
tied together by iron tie*rods, at proper interval^ which rods it is 
preferred should pass through the hdlow blocks of earthenware. 
The form of the blocks may vary somewhat, but it is recommended 
that they should have their opposite sides parallel, each side 
having a kind of zig-zag section, composed as shown on the 
drawing, of two parallel inclines and a nearly straight portion ; 
the ends where the blocks of a rim or arch abut against one 
another to have the same section or sonle other form that will 
enable them to fit into ea<;h other. 

The ends of the arches ''may be built into walls or carried by 
** piers or other supports " " whether for the construction of floors 
" or roofs of houses or other buildings, or for bridges or other 
" like structures." 

[Printed, 6d, Drawing.] 

A.D. 1858, August 5.— N« 1787. 

CLAY, William. — (Provisional protection only,) — ''Improve- 
*' ments in the construction of certain descriptions of bridges and 
" girders." 

This invention consists *' in the application of wrought steel to 
" the construction of girders and bridges of those kinds for whicli 
'* wrought-iron has been hitherto employed." 

The inventor states that he uses " plates of steel, either plain or 
^' corrugated, and bars of any suitable section, according to the 
** form of girder or bridge to be constructed." 

" From the great strength, rigidity, and tenacity of wrought 
'' steel, and also in consequence of its resistance to compression, 
*' great additional strength and stiffness are obtained, together 
** with a considerable decrease in the weight of the structure." 
rPriuted, 4d. No Drawings.! 

A.D. 1858, November 8.— N« 2494. 

DENDY, Arthur Hyde. — '' Improvements in the construction 
" of breakwaters or wave screens, applicable also in constructing 
" bridges, roadways, piers, jetties, landing stages, and other 
" structures." 
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This invention consists in constructing (in the first place) a 
breakwater by the employment of a number of open tubes, these 
tubes being each of a length considerably greater than the dia- 
meter^ and such tubes being laid in such a position with refer* 
ence to. the action of the waves that the latter are compelled to 
p^s through them^ by which their percussive force is counteracted. 
These tubes are arranged in series^ one above another, and they 
may be round^ hexagonal^ or of any other form, and either straight 
or bent, or, if necessary, of a tapering form, which last form is 
useful in constructing a curved breakwater. And the tubes may 
be connected together by rings, bolts, or other mechanical appli- 
ances, or by cement, the tubes being either all parallel, or some 
placed diagonally with the others ; and either all close together or 
with spaces between them, being all of the same length or of dif- 
ferent lengths, according to the circumstances of the case, and 
they may be supported by arches, piles, or any other suitable 
substructure. 

Such a structure as this having '' a road or gangway super- 
" imposed thereon,'* will then serve as a bridge, or as a pier, jetty, 
or landing stage, and may also form the substructure of a light- 
bouse or other erection. 

The patenteer mentions various advantages as being possessed 
by this invention over other inventions having similar objects. 
CPrinted, lOd. Drawing.] 

A.D. 1858, November 13.— N« 2550. 

SWAN, Michael. — {Provisional protection only,) — " Improve- 
" ments in the construction of floating docks, and other floating 
" structures." 

''According to this invention, when applied to the construction 
of floating docksj it is proposed to construct the dock of two or 
more pontoons, connected at their lower or under edges by 
" means of strong girders supporting a cradle ; the span between 
** the pontoons, that is to say, the width of the cradle, bemg 
" sufficient to receive a ship. These pontoons and cradle are per- 
" fectly air-tight at the top and sides, but are open at the bottom 
'' in place of being closed, as heretofore, so that the water is 
" allowed to rise^ore or less within them, according to the 
quantity of air contained in or forced into the upper part. By 
having suitable air-pumps connected with the pontoons for the 
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^ " purpose of foreinff air therein, and furnishing such pontoons 

r " with escape valves, it is obvious that they may be floated or 

I " sunk, as desired, by simply forcing air in or letting the air 

I " escape. The enffinfis for working the pumps may either be 

^^^^^ " carried on the decks of the pontoons or in water-tigiit compart- 
^^^^1 " ments made inside the same; and separate air-tight bulkheads 
^^^^K " may be made in the pontoons for the purjiose of increasing the 
^^^^1 " buoyancy of those parts of the pontoons subject to the pjeatest 
^^^H " pressure or n'eight. The two or more pontoons should be con* 
^^^^B " nected by a pipe or pipes, eo that an equilibrium of air pressure 
^^^^r " may be maintained therein. This pneumatic principle of 
I " mouthed pontoons may obviously be apphed to the constnic- 

I " tion of floating pontoon bridges, landing stages, and other 

I " Eimilar floating structures." 

I "The details of construction may in all cases be considerably 

I " modified so long as the main features of this invention are 

I " retained." 

■ [Printed, 14 No Drawings.] 



A.D. 1858, December 22.— N° 292-J. 



KENNEY, Michael.—" Improvements in bridges." 

This invention relates to sliding or rolling bridges, and the 
improvements consist in " constructing the roadway or the longi- 
" tudinal framing of the bridge aa a double incline platform ; the 
" platform is mounted upon beming rollers, which if the bridge 
" were free to rise and fall would enable it to do so, it being 
" balanced thereon ; thus upon withdrawing the bridge or moving 
" it baokivard and forward, the power required is chiefly that 
" which ia alime necessary to overcome the friction of the rollers 
" with their load running over the rails. The top fiice of the pit 
" over which or in which the bridge moves backward and forward 
" ia level, and it may have two or more edge rails, railway bars, or 
" tram plates arranged Ion i^tu din ally therein op thereon, and 
" upon which the central bearing wheels supporting the bridge 
" will run. The platform or framed roadway may be trussed on 
" the top sides of the longitudinal beams or trellis girders, or a, 
" bow and string or other such contrivance may be adopted to give 
" y or stiffness, and to resist longitudinal flexure, and the 
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'* roadway or bridge platform may be quite level instead of bdng 
" cambered, and the necessary amount of rigidity may be given by 
" the girders or trussing." 

For the purpose of opening and closing the bridge, racks and 
pinions are by preference employed. On the under side of each 
side frame or longitudinal girder is fitted a rack or its equivalent, 
which takes into a corresponding pinion wheel or its equivalent 
projecting above the line of the face of the pit, and motion may 
" be communicated to the pinions ; the tail end of the bridge is 
drawn inward and projected above the level of the ground line, 
along which the under side of the platform moves, and wheels 
or rollers may be fitted to the extreme tail end of the bridge 
platform, as there should in like manner be a roller at the 
opposite or outer and overhanging end of the platform, for 
enabling the platform to come to rest, and take its bearing 
upon the opposite abutment, when it has been projected across 
'* or moved into its proper position, where it may be secured by 
locking wedges, cams, or by other means. When the bridge is 
in sit^ the central bearing rollers or wheels approach nearly to 
the face of the supporting wall, pier, or abutment, on the side 
upon which the balanced or tail end of the bridge runs, and the 
top side of the platform at each end becomes level with the 
ground line of each approach, the platform of the bridge itself 
either forming a double incline of slight elevation, the centre of 
its length being the highest part of the roadway, or it may be 
" level as before-mentioned." 

Several modifications of the invention are described, in some 
cases the racks being so curved at the end of the bridge that on 
the pinions being turned, the tail end of the bridge rises, and the 
whole moves backwards simultaneously. In other cases the 
racks are not connected to the bridge, but placed in the "tail 
" pit " below it, wheels gearing with these racks being connected 
to a " carriage " on which the bridge rests, and ftumished with 
winches and gearing for turning such wheels, the tail end of the 
bridge being raised by vertical racks and pinions with separate 
winches. These arrangements are more particularly applicable to 
railway bridges, and one modification is described in which certain 
beams are placed in line with the bridge, these beams carrying 
rails, " to make good the connection between the land side and 
the bridge ; " such beams resting upon a fulcrum at the outer 
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end, and bein^^ capable of bein^ lowered at the other end to allovir 
of the bridge being drawn back over them* 
[Printed, 1«. Drawings.] 









1869. 

A.D. 1859, January 13.— N» 112. 

BANKS, Danisl Lancaster. — " A method of constructing a 

travelling suspension rail or roadway, applicable, among other 

uses, as a bndge and lifting agent.'' 

According to one part of this invention a travelling suspension 
" bridge or roadway is composed in the first place of two strong 
'^ travelling frames or carriages, the wheels of which rest upon. 
'^ jrails laid down upon each side of the space to be crossed, 
these carriages sustaining " timber or other frames or buttresses, 
which carry pulleys over which the suspension ropes or chains 
pass to sustain the platform of the roadway or bridge. These 
ropes or chains and the parts suspended therefrom may be of any 
construction usual in suspension bridges, but in order to tighten 
or slacken the ropes or chains at pleasure, the latter, after passing 
over the pulleys above-mentioned, are ciarried down beneath other 
pulleys and thence to " windlasses or other mechanical purchases " 
with which the buttresses are provided. The bridge or roadway 
may thus be placed in such a state of tension as to be suitable for 
travelling either at right angles with the lines of rails or at other 
angles therewith; the buttress frames themselves being so mounted 
as to be capable of swivelling or turning upon the carriages. 

In order to enable the carriages firmly to sustain the weight of 
the bridge a bar or strut projects downwards firom each, and is 
provided at its lower end with a pulley or roller which runs in a 
channel formed between and below the lines of rails, flanges on 
each side of the channel preventing it firom rising upwards ; and 
the buttresses are further provided with weighted levers, which 
may be placed in different positions so as to offer more or less 
resistance to the tendency of the ropes or chains to pull the but- 
tresses inwards ; and each buttress may, if desired, carry a crane 
for raising and lowering articles to or from the roadway or bridge. 
The latter may, if necessary, be supported at certain points *' from 
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•^f helaw'i" hj wheeia pbced below frames provided with springs, 
joid "hj light iron tie rods/' 

The lines of rails aire provided with turntables by which the 
whole structure inay be moved from . one line of rails to another; 
or, if desirable, rails may be dispensed with and the carriages rest 
upon tiie grounds Access is obtained to the bridge by inclined 
planes at each end, and when used for railway purposes the space 
between the rails on the bridge may either be closed or open ; in 
the latter case the rails being connected by ^' bow stays.'' Car- 
nages for travelling upon these rails may either have the bodies 
.suspended from the aides, or mounted above them, and when the 
space between the rails is open, may be used for dragging ^' an 
" implement or load " across the ground or space spanned by the 
bridge ; and the whole structure may be moved along the rails on 
which it is mounted, or along the ground, by means of anchors or 
screw piles, and chains, ropes, " or other connections," acted upon 
by some suitable primo mover. The rails for carrying the struc- 
ture may, if desirable^ be .mounted on pontoons or other floating 
objects, or be suspended from posts, which, again, may either be 
&ced, or be furnished with wheels so as to render them easily 
removeable. And an arrangement is described in which one frame 
or buttress is set up in the centre of a circle, and a line of circular 
suspension or other railway established round it. This arrange- 
ment, however, is by no means clearly set forth, and, moreover, 
does iiot appear properly to come within the subject of this series 
of Abridgments. 

[Printed, lOe^. Drawing.} 

A.D. 1859, January 21.— N° 197. 

NEWMAN, James. — *' Improvements in the manufacture of 

" chains." 
The object of this invention " is to obtain increased strength 

" to chains which are subject to great strains when in use," and 

it " applies to that class of chains the links of which are con- 
nected by pins or rivets, which serve as axes on which the links 
move," such chains being usually employed for suspension 

bridges and raising minerals from mines or pits, as well as other 

purposes. 
This object is accomplished by forming bosses or ^* curved pro- 
jections " round the holes made for the reception of thi^ ^xna^ 






4« 



124 BRIDGES, VUDUCTS, AND AQUEDUCTS. 

in certain of the links, which hosses or projections fit into eoiv 
responding recesses in the other links of which the chain is com* 
posed, and these bosses or projections forming in foct the ftxes of 
the links, the pins or rivets, which pass through the holes from 
side to side of the chain as usual, merely j»eyenting the links 
from separating laterally. Different modifications of the invention 
are described. 

In the Provisional Specification the invention is described as 
consisting in the introduction of '' washers " into recesses in the 
links, these washers forming in effect the axes of the Hnks, and 
the pins or rivets merely binding the links together. It is obvious 
that either the washers or the bosses, being of much larger 
dimensions than the pins or rivets, will bear a much greater strain 
than the latter. 

CFriiited,10(2. Drawings.] 

A.D. 1859, February I?.— N« 445. (* *) 

FRAISSINET, Pierrb Edouard. — ''A new or improved struc- 
" ture of iron applicable for paving, flooring, bridges, gratings, 
^ girders, and other like purposes." 

" This structure is formed of strips of hoop or other iron com- 
" bined, some of the pieces being flat, and others undulated, 
" placed on edge, juxtaposed and rivetted at the points of con- 
'' tact." " It can be formed of any length and width, and its 
*' weight will vary according to the size of the strips of metal 
" required for the purpose intended." 

In constructing bridges, " the arch centre being formed 
" between the abutments, the straight and imdulated strips of 
" convenient dimensions are bent and combined as described^ and 
" according to the arch formed by the centre, and the openings 
** are filled with concrete or cement." 
CPrinted, 6c{. Drawing.] 

A.D. 1859, March 21.— N« 707. 

HAGGETT, William. — '* An improved method of treating 
" metals and other materials to increase their strength." 

This invention consists *' in giving to iron and other metals, 
" by rolling, pressing, or casting, an undulated surface, composed 
'' of longitudinal and transverse corrugations, crossing each other 
*' at right an^^les, or diagonally at such other angles as may be 
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'' inost advantageous for the purpose to which the prepared 
" article is to be applied ; and also in p^iving a similar siirface to 
wood, cardboard, papier mdchie, and all other materials capable 
of being juressed and moulded, whereby an ornamental surface 
is produced, and the strength of all such metals and other 
materials is increased, rendering them more suitable for many 
architectural and mechanical purposes." 
Different modifications of the invention are described, including 
the application thereof to bars or plates of metal with flat sur- 
faces, and also to round bars. Bricks, both of clay and wood, as 
well as tiles, are also described as being formed with such corru- 
gations on their upper and under surfaces, bricks so formed 
" mutually interlocking " when laid together, and being valuable 
in the construction of sea walls and other erections exposed to 
great lateral pressure. Tubular and other beams for building, 
Railway, and other purposes, may be formed of two or more plates 
of iron thus corrugated, or of such plates with timber (similarly 
corrugated) interposed between them, or of a single iron plate so 
corrugated, with a corrugated beam of timber on each side of it. 
The invention is applicable in various forms in the construction 
of bridges of all kinds, canal locks, and aqueducts, boilers, pipes, 
chain cables, and other chains, houses, and other structures and 
erections. 

[Printed, 6rf. Drawing.] 

A.D. 1859, April 11. -^N° 908. 

BARLOW, William Henry.—" Improvements in beams and 
** girders." 

This invention relates to beams and girders which are furnished 
with one or more intermediate supports in addition to the two 
terminal bearings. The patentee mentions that such beams, when 
made of ec^ual depth and section throughout, are most liable to 
break at the places directly over the intermediate supports, owing 
to the downward pressure or flexure of the parts of the beam 
between such supports causing the " curvature " over the points of 
support to be " sharper " than it should be. This he proposes to 
remedy by increasing the depth of the beam over or near the 
intermediate points of support, whereby not only is greater 
strength obtained over such points of support, " with the same 
'* quantity of material in the flanges, but the ca.d\\i^ <2ki ^soxs^\«5^ 
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of the upward flexure is rendered greater, that ia to Bhy, the 
curve is flatter, and the points of contrary flexure are thereby 
moved nearer to the centre of the span, so that the Bectional 
area of metal in the flaugea throughout the centre portion of the 
" heara, between the points of contrary flexure, may be consider- 
ably reduced without diminishing the strength of the beam 
when compared with s beam of equal section or of equal depth 
throughout," "so that a (freat economy of material results 
" from this mode of construction." Different modifications of 
this part of tlie invention ate described, in one case the girder 
having " lattice or openwork sides," while in another case the 
girder has "plated sides," such girders being used in the con- 
struction of bridges, while in other cases continuous beams of 
oast iron are employed for the same purpose. 

The invention also includes, in relation to iron beams or 
girders, " the employment of a stronger material, such as puddled 
" steel, to form the whole of the centre portion of such girders, op 
" the principle parts thereof, for a length e<jual to from one-third 
" to one-half of the span," for the purpose 'of obtaininf; "the 
" requisite strength in this part with a much less weight of 
" material." 

^Vhen puddled or Besaemer's steel is employed in combination 
with wrought iron, the steel is to be used "in the upper and lower 
" flanges of the centre portion of the girder, but in consequence of 
" the cost of the material only in those cases where the spans are 
" so large that the weight of the girder esceeds the weight of the 
" load, and it becomes of importance to reduce the weight of the 
" girder by every practicable means." 
[Printed, U. Sd. DrawinRB.] 

A.D. 1859, AprUia.—N" 918. 
CASTAY, Matuieu. — " Improvements in metallic bridges." 

According to one part of this invention three longitudinal bars 
or hearers are used, pkced one above another, and connected by 
diugonal bars crossing each other, and also if desirable hy ver- 
tical Imrs, this arrangement forming a frame or girder for a bridge, 
ajid Bucb frames or girders being of any requisite dimensions. 
I The longitudinal bars may be either single or double, and con- 
I ftected by either one or two series of diagonal bars, and the longi- 
I tndinal bars may all he either straight or curved ; or the middle 
y be straight and the outer ones curved; or the lower bar 
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may be straight and the upper ones curved, which last arrange- 
ment the patentee states to be preferable for general adoption, the 
lower bar supporting the roadway. 

According to other arrangements, mstead of the diagonal cross 
bars, " circles or rings " are used to connect the longitudinal bar8> 
being bolted to them at different pcnnts in their circumferences, 
and such circles or rings having in some cases baf s passing across 
their interiors ; or instead of complete circles half circles only may 
be used, '' intersecting each other reciprocally, having single or 
" double series superposed or in juxtaposition.'' In other cases 
the longitudinal bearers are connected by elliptical rings. 

The bearers and cross bars or rings and other metallic parts of 
the structure may be formed either from a single sheet of metal, or 
of two or more thicknesses of metal superposed, with an extra 
thickness at the edges to give additional strength. It is meant of 
course that two or more of the longitudinal frames or girders shall 
be used in the construction of a bridge, these being placed parallel 
with each other, and connected by cross pieces for supporting the 
roadway. 

[Printed, Is, Drawings.] 

A.D. 1859, April 25.--No 1040. (* *) 

WARNE, William, FANSHAWE, John Americus, JA- 
QUES, James Archibald, and GALPIN, Thomas. — This 
invention consists of improved compounds capable of resisting a 
high degree of heat, and applicable for packing the joints of steam 
or other pipes, and also for packing or lining parts of machinery 
in general, or parts of ships, bridges, tanks, or railways. The 
materials which it is proposed to employ for making the improved 
compounds are caoutchouc or india-rubber, gutta percha or other 
elastic or flexible gums ; bituminous, resinous, or gelatinous sub- 
stances, or any or all of these, either alone or in combination ; to 
which must be added iron, steel, or other metal filings or borings, 
or ores of iron or other metals, or oxide of iron or manganese or 
other metals, or earthy matters containing iron or other metals. 
[Printed, 4d. No Drawings.] 

A.D. 1859, May 20.— N» 1248. 

TEASDEL, William. — {Provisional protection only.) — *'Intt«- 
" provements in coffer dams.'* 
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This invention relates to a peculiar construction of coffer dam 
idiich the inventor terms the *' Nautilus coffer dam.** " This dam is 
'^ planked vertically on horizontal ' waling/ and is caulked with a 
'' single tier of sheet piles driven a short distance into the ground, 
'' with at intervals a wedging or closing pile. In some cases 
^' where the bed is composed of stiff mud, day, or peat, the sheet 
*' piling may be dispensed with, the settling down of the dam 
'* being effected by the aid of hollow air-tight wings placed at the 
** sides thereof, into which wings water may then be allowed to 
'^ enter, or bags of ballast introduced for the purpose of sinking 
** the dam, and keeping it firmly down upon the bed. To pre- 
^ vent the pressure of water underneath the bottom of the dam, 
*' stout canvas aprons are secured to the lower part thereof, and 
'*' fastened on the outside of the dam to « chain, and drawn out so 
*^ as to lie on the bed, and held down by sand bags or other 
" suitable ballast." 

'' The piles are confined between double wales at back and 
'' front, the back wales being part of the structure, whilst the 
*** inner ones are free to be raised or lowered, secured by uprights 
" and fastened by screw eye-bolts." This dam, by means of the 
wings referred to above, " can be floated in very shallow water," 
and when required for "single piers and deep water" may be 
floated by means of a false bottom^ one end of the dam being 
lemoved on a pier being finished, and "the whole taken for a 
** second pier." 

Printed, id. No Drawings.] 

A.D. 1869, July 4.— N* 1591. (* *) 

BROOMAN, Richard Archibald.— (^ communication from 
Job Johnson,)— Vowder or mixture for refining and steelifying 
iron. 

According to this invention, take quick or caustic lime, free 
from earthy or foreign substances, and add to it an equal quan- 
tity of bone dust or baked bones finely divided, and a like quan- 
tity of charcoal; mix these ingredients intimately, and expose 
them to the influence of the weather for one, two, or more days ; 
then take any convenient form of cementing or converting furnace, 
and inter^tratify the articles of iron to be operated upon with 
the mixture till the furnace is charged ; afterwards close and lute 
Ti-ith fire-clay, and apply heat externally. ''By this means and 
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process I am enabled to give to iron entirely new properties and 
qualities, as well as '* to convert or partially convert it ** into 
steel at pleasure. Iron, subjected to tbis treatment, assumes ^^reat 
rigidity and hardness without losing its property of malleability 
and ductility. Shaffcing, piston rods, axles, journals, and such 
like, may be hardened and strengthened by an exterior coating 
of steel, possessing all the properties of cast steel, whilst the 
^' interior vetains all its fibrous structure. In Uke manner, rail-* 
*' way bars, wheels, chains, anchors, anvils, and large articles 
" generally may be hardened and strengthened to any required 
*' extent, whilst smaller articles " " may be finished in iron, and 
then converted, or partially converted, into steel, without im« 
pairing their forms or requiring reconstruction. This process 
also gives to iron the property of resisting oxidation in a high 
degree, and amongst other things is most important in its 
application in preparing plates for shipbuilding, boilers, bridges, 
" and other like purposes." 

[Printed, 4d, No Drawings.] 

A.D. 1859, September 9.— N* 2059. 

ALLEYNE, John Gay Newton. — "Improvements in the 
" manufacture of wrought-iron beams." 

In setting forth the leading features of this invention the 
patentee, after making some observations upon the defects of the 
ordinary systems of manufacturing wrought-iron beams of large 
dimensions, and referring to the practice of two bars being welded 
together in forming such beams, says : — " By the present inven- 
ts tion I weld the two bars together with the intervention of an 
" intermediate bar or 'glut pieoe' of H form, or having two 
" grooves which receive the edges of the two bars and protect 
'* them from excessive oxidation during the process. The two 
" sides of this intermediate bar may be hammered down quite flat, 
if desired, so as to reduce the joint to the same thickness as 
the rest of the bar, or the joint may be left somewhat thicker, 
if preferred. Three or more bars may be united by two or 
more (^ the H-^ormed bars, if desired. Thus beams for bridges, 
or for the decks or ribs of ships, or other purposes, may be made 
of a T-shaped bar, or an L-shaped or other suitable bar united 
to one edge of a plain flat bar, whose other edge is united to 
" another T-shaped bar, or to a bar with a a\ii^<& ^'W!i%'fc, ox^w^fi^ 
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" a bead along one oi> both sides of its edge, one of the H-fonued 
I " intermediate bars being welded in at each junction. Instead of 
' the H-fo^mGd bar I BOmetimes use a flat bw of greater width 
" than the thickness of the beam, so that ivhen hanucered or 
" compresBed it is squeezed into a somewhat similar form. Or a 
" T-ahaped bar may be used, and the edge of the straight part or 
" web hammered up or eompressed in a sinnilor manner. I heat 
" the parts to be welded by passing them successively between 
" two small blast ftirnaces or cupolas, or by heating the whole 
" length of the joint or the whole length of the beam by means 
" of one or more fiimaces conatructed of suitable form, or by 
" inserting the whole beam into a furnace of suitable dimensions ; 
'* and I weld them by hammering on the top or aides or both, or 
" by pressure applied by rollers or otherwise, or by both or all of 
" Buch means. In welding bars together when the edges are 
" heated bj the small cupolas, as herein-before mentioned, I use 
" a clip and a wedge, or screw, or similar means, to hold the two 
" bara together at some distance from the point which is being 
" welded. The expansion of the edges of the bars tends to make 
" them curve away from each other, but the clip causes this 
" expansion to force the edges together at the part which b being 
" welded." 

The patentee then states that " the operation of heating and 
" welding the bars may be perfonned in various ways," and then 
proceeds at considerable length to state the various modes in 
which the invention may be carried into effect, mentioning, in one 
patt of the description, that he has found it advantegeous to 
" make the glut of a qualify of iron which is more fusible or more 
" easily welded than the iron of which the other bars are made," 

Iiuch a glut protecting to a great extent the edges of the other 
twiB from being oxydiied or burned. " It ia itself partially burned 
* or oxjdized, but still furnishes metal enough to make n good 
" junction." He finiahes the Specification by stating that what 
he clwraa is,— "the manufacture of wrought-iron beams consiat- 
" ing of a web with a flange or flanges, or a bead or beads, or a 
" projection or projections at one or both sides of one or both of 
" its edges by welding together two or more wrought-iron bars, 
" with the intervention of one or more of the small bars of iron " 
which he denominates "a glut or gluts," and in the manner set 
lorth. 
[Printed, lOd. Btawing.] 
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A.D. 1869, November 2.— N^ 2495. 

BUDDEN, John Leggett. — {A communication from Woodford 
PilMngton,) — " Improvements in forming and driving piles for the 
" construction of piers, jetties, viaducts, bridges, or other works 
" where piles are usually employed." 

According to this invention piles are formed of bars of iron of 
any suitable shape, '' combined with a solid pointed shoe or foot, 
which is driven into the earth by means of an independent ram 
or punch as hereafter described. Each pile may be formed by 
'^ combining several of these rods or bars according as the piles 
are required to be of triangular, square, or polygonal fornu The 
ends of the piles where they enter the ground are formed by 
bending the lower end of each rod employed to form the pile, 
and drawing it to a point, the cluster of rods forming the pile 
'' being kept in shape at the point by welding, or by fixing the 
'* points in a ' shoe,' or by ring ferrules driven over the ends of 
" the rods; and piles constructed as above described may for 
** distinction be termed * solid-footed skeleton piles.' *' 

These piles are driven by means of a solid foot, which enters 
among the bars forming the pile, resting in the conical space at 
the foot where the bars are bent to form the point, this foot 
being acted upon by a ram or punch placed upon it, and struck 
by the monkey of the pile engine. This ram or punch is removed 
when the pile is sufficiently driven, and a " centre rod or bar " is 
fixed in the midst of those composing the pile, a ^^ central bearing " 
from the solid foot being thus obtained, the whole pile being 
rendered " rigid " by discs, plates, or bars formed with holes bo 
as to slide over the rods or bars, and fixed at suitable distances 
by keys or wedges. If required such piles may be then length-- 
ened by other sets of bars or rods placed upon them, and con- 
nected therewith by coupling boxes. The superstructure may 
also be connected with the piles by coupling boxes, or by other 
suitable means, such superstructure being of iron in suitable 
forms, either alone or in combination with wood. 

Files formed of bars may be used for works on rocks, where 
ordinary piles cannot be driven, the bars for forming the piles 
being placed separately in holes bored in the rock to receive them, 
and being then connected at their upper parts by metal discs or 
plates, and couplings, as already explained. The "foot'' in this 
case is unnecessary. 
EPrinted, 10(2. DrawlugO 
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A.D. 1859, November 15.— N^ 2585. (* *) 

WARD, William Henry. — "An improved turntable for rail- 
" ways, and other purposes." 

This invention consists, " first, in supporting and centering the 
" turning platform of the tabl6 without the aid of the central pivot, 
*' by means of hollow spherical balls, or spherical tread wheels 
** arranged between circular-grooved tracks, of such form in their 
^ cross section as to admit freedom for said balls or wheels to 
" turn." 

'*' Second, in operating the table by means of a crank shaft and 
" gear wheel near the centre of the platform." 

*^ Third, in supporting the ends of the track timbers by means 
'' of knee joints." 

" Fourth, in operating the knee joints by means of a hand 
'^ lever near the crank shaft for convenience while operating the 
« table." 

These turntables are mentioned as being not only applicable 
for railway purposes, but also for the turning platforms of swing 
bridges, mortar beds, and pivot gun carriages. 

[Printed, 6d. Drawing.] 
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A.D. 1860, March 2.— N° 580. 

EDWARDS, George. — ** Improvements in caissons and founda- 
" tions for bridges, piers, and other structiu'es under water." 

This invention consists '* in the use of a caisson, with a bottom 
** of sufficient strength to carry the required superstructure, such 

bottom having formed id it a number of holes corresponding 

with the number of piles intended to be driven or worked into 
'* the ground, such holes being also of the size of the piles ia 
" their cross section. The holes or sockets for the piles are pro- 
** vided with stuffing boxes packed with an india-rubber ring 
^' or other elastic packing, to prevent the water from entering the 
*' caisson, which is thereby rendered water-tight." 

The patentee states that in some cases he prefers to use " piles 
" screwed throughout, in which cases the holes or sockets should 
*' have an internal screw formed in them, so as to form the nutS 
''' for the piles; and when the oidmary piles, ot those with a screw 
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only at the point for passing into the ground, are used, the said 

holes or sockets need only he cast cyUndrical." 
The caisson may be made in water-tight compartments, in 

order to facilitate the sinking of the same to its required depth 

by letting water into some of these compartments while the 
*' remainder are empty. But the caisson may be otherwise con- 
*' structed, and sunk to its required depth." 

In some cases the caisson may be closed at the top in order to 
admit of the employment of compressed air for driving the 
piles. 

[Printed, IM. Drawing.] 

A.D. 1860, April 25.— N« 1040. 

TARTE, Xavibb, and TOOVEY, William.—** Improvements 
" in the construction of floorings and roofings and other parts of 
" buildings and other structures, which improvements are also 
" applicable to the construction of bridges and other works." 

** The object of these improvements is to obtain lightness and 
" strength in the construction of parts of buildings and other 
** structures, and to render such parts of buildings fireproof." 

" For these purposes are formed light framings of wrought 
" metal, which are covered on the upper, and, if desired, on the 
** lower side with plates of sheet metal, the whole being united 
" together by nuts or screws, or other suitable bolts. When for 
** floorings, the upper surface of those constructions may be 
'* covered with wood or any other suitable material, and the 
** under surface with lath and plaster or any other suitable 
" material to form a ceiling." 

'^ Sometimes the surfaces are formed by means of plates laid in 
" angular channels, and connected together across the upper and 
** lower angles by transverse straps or plates, or by the aid of 
" blocks of wood when for roofing." 

Various modifications of the invention are described, in some 
cases iron bars or bands, crossing each other at right angles, being 
notched at the intersections " to half their thickness, so as to fit 
** one into the other," and carrying plates, woodwork, or plaster, 
as most suitable to the purpose for which the structure is intended. 
In other cases the bands or bars are placed so as to form a circular 
or arched structure, while in other cases, again, a straight upper 
and lower bar are connected by plates sobeTit«i%\»tatv^\i*?Qi»** '?^^ 
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^^ uninterrupted union of equilateral triangles.'' This last men- 
tioned arrangement is set forth as being specially adapted for use 
in the construction of bridges and viaducts, while the circular or 
arched arrangement is described as being suitable for tunnels, 
submarine structures, and also for '' spanning great openings." 
The details of the invention will not, however, be completely 
understood without the aid of the drawings annexed to the Spe- 
cification. 

[Printed, Is. 6d. Drawings.] 



A.D. 1860, April 26.— ^^ 1052. 

BUCKWELL, William.— (Lexers Patent void for want oj 
Final Specification.) — " Improvements in the construction of iron 
^^ roofs and bridges, and in apparatus to be used in their 
*' erection." 
These improvements are thus set forth :^- 
" This invention relates, firstly, to a mode of applying rods, 
*' which are subjected in the building of roofs or bridges to tensile 
'' strain, so that their full cross section shall be available for the 
" support or stifFening of the structure. To effect this olject, I 
'^ avoid the use of punched bolt holes in the tie beam rods to 
^' secure the rods in position, and employ, in lieu of bolts or such 
" like fastenings, a tie or coupling of peculiar construction, which 
" may be made compensating where great variations of tempera- 
" tmre render the same desirable. The tie-beam rods I form with 
^' rounded shoulders at their coupling ends, and I cause the 
" rods to be coupled to overlap sufficiently to allow of my im- 
" proved fastening being inserted between them. To the upper 
'' and under side of the rods I apply metal trusses (say brass, 
*' when compensation is required). The ends which bear against 
*' the tie rods I slot, to allow them to embrace the rods, and I 
" fit them with a cross pin, which bears against the inner side of 
^^ the adjacent shoulder of the tie rod. The other ends of the 
trusses at either side of the tie rods abut against each other, 
and bolts from suspended plates pass outwards and between 
the abutting ends of the trusses, and are secured by nuts out- 
side the coupling. These plates are circumscribed by a pair of 
^^ rings, which form bearing surfaces for the plates. The pins in 
" the trusses on the opposite sides of the tie rods may be linked 
'^ together, if thought desirable, and it is by an opening kjh lug 
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^' bearinfsf upon pins that lie against the shoulders of the tie rods 
^^ that I secture tiiese rods to supporting cast-iron or other pillars, 
^' the ends of the open link or lug being tapped and inserted into 
" the pillar, at the inner side of which binding nuts are applied 
** to these ends." 

*' For lifting the beams of roofs and bridges and other weights 
** into position, I employ lifting gear of the following construc- 
^^ tion, the main objects being to obtain uniform leverage capable 
of being multiplied to any required extent, and to prevent the 
twisting of the hauling rope or chain. The lifting gear I 
mount in a carriage with travelling wheels, and this carriage I 
mount on another carriage similarly provided, so as to secure 
a lateral and a backward and forward movement. This appa- 
ratus may be said to consist of a chain barrel mounted on a 
central horizontal shaft, which is driven by spur gearing on a 
** shaft mounted parallel therewith, and on one side thereof. 
** Chain puUies on either end of this shaft, with V grooves, are 
" provided, to enable the attendants to impart motion thereto by 
means of endless chains or ropes lying in the grooves of the 
pulleys. Above the chain barrel shaft, and in a line with the 
driving shaft, is another shaft, fitted with spur gearing and 
chain pulleys, which may be used when additional power is 
requu'ed to be exerted to raise a heavy load. On this shaft a 
spur wheel is mounted, so that it may be thrown in or out of 
gear with a pinion on a third driving shaft, fitted with chain 
pulleys. By this arrangement, therefore, the lifting power may 
'' be still further augmented, the workmen applying themselves 
'^ to the chains carried by these additional pulleys. The traverse 
" of the apparatus over the rails on which the traveUing wheels 
'' bear is in like manner effected by chains and pulleys, which set 
'' in action worm shafts in gear with worm wheels on the axles 
*' of the travelling wheels. The hauling chain I use double, 
" forming a double ring of recesses in the barrel for the same to 
" bed into, and I connect them together by a beam-hook oon- 
** nection at their ends, and thereby prevent the chain firom 
** twisting." 
" For raising the smaller weight I use a portable arrangement, 
provided with four rollers instead of a barrel, over and under 
** which to pass the hauling rope or chain, and to these rollers I 
*^ apply skew gearing for driving them. The rope I first pass 
„ under one roller, then under the roller in the ssasaa Isca^^^^ss. 
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** back to a roller situate under the first, round that roller, an(i 
** forward to and over the fourth roller. By this means all 
" tendency in the hauling chain or rope to slip is avoided." 

" The same plan of V pnllies and ropes or chains, as above 
** described, is used for setting the apparatus in action." 
[Printed, 4d. No Drawings.] 

A.D. 1860, June 5.— N« 1378. 

DE CARVALHO, Antonio Joaquim Pereira. — ** Improver 
'* ments in beams, applicable in the construction of bridges and 
^* other structures, and also for the floors and ceilings of 
*' houses." 
The patentee says : — " For these purposes I form a chain of a 
series of links of wrought iron or other material; on the upper 
side of each link, or on a number of links, placed side by side, 
" a block of wood or other material is fixed ; these links are con* 
nected together side by side, and end to end, by rods passing 
through the ends of the links. The blocks mounted on th^ 
links are of such a size that their ends come in contact and bear 
the one on the other when the chain is laid out flat, so that if 
the ends of a chain, so constructed, be laid on two bearings 
with a space between them, the chain will remain as a bearer or 
girder spanning the interval between the bearings." 
On beams thus formed *' a paving may be laid," or for the 
pavement of bridges the blocks attached to the links of the 
" chain, and which fit close together," may form the surface 
of the pavement. Various modifications of the invention are 
described. 

[Printed, lOci. Drawings.] 

A.D. 1860, July 12.— N« 1677. 

GIBBS, Joseph. — (Provisional protection only,) — ''Improve- 

*' ments in constructing submerged works." 
This invention relates to the construction of the foundations of 

bridges and other works under water, " by means of cassoons 

** formed of distinct water-tight cells, which may be floated to the 
proper site and sunk by admission of the water, and the cells 
afterwards separately emptied of water and filled with concrete 
or other permanent building material, and also by means of a 
cylinder coffer dam, wider at the top than at the bottom." 
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These cassoons may each be formed of iron or other material, 
and of any convenient shape and dimensions, and so as to rise 
above water-mark when placed on its site, and the cells may be 
strengthened by a lining of brickwork laid in cement or asphaltum ; 
or " removable stays may be used for the same purpose." The 
cassoons may be placed in contact with each other, or they may 
be some distance apart, and the spaces between them fOled with 
rubble, or shingle, or bags of concrete, on which the superstructure 
may be wholly or partially raised. When placed upon a founda- 
tion of sand, or other material which is liable to be disturbed by 
the water, the cassoons may be furnished with feet at the comers, 
which will serve as piles, or groins may be placed " at right angles 
** to the face of the work." 

In order to carry these cassoons to their places, a " transporting 
" cassoon"is used, which is made so as to separate into two 
parts when required, a space being left between these parts when 
united, in which the cassoon to be moved is deposited, the latter 
being furnished with joggles or shoulders, by which it is sustained 
on the edges of the other. The transporting cassoon, being filled 
with air, will float the other to the spot where it is required, and 
water being then admitted into the former it will sink and allow 
the latter to descend to the bottom, the two parts of the trans^* 
porting cassoon being then separated and brought up by pumping 
air into them. 

The ** cylinder coffer dam," mentioned above, has " an outside 
" case of iron, wider at bottom than at top, lined with brick, 

bonded and girded with iron ; the lower edge is constructed 

sharp, for penetration," and when the cylinder has been brought 
over the position it is intended to occupy, the gravel or material 
is scooped away inside and below it, so as to cause it to sink, when 
its interior may be filled with cement concrete. 

[Printed, lOd. Drawings.] 

A.D. 1860, July 21.— No 1770. 

TURNER, William, and GIBSON, John William.— " Im- 
'* provements in bridges." 

This invention relates to " balanced rolling or sliding bridges," 
and by its use ** the roadway or platform may be perfectly level, 
** instead of having a camber " as usual, and thus be available 
for supporting a line of railway, while at the same time tbe btidss^ 
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may be closed or opened " without tipping or canting, or without 
" raising or depressing the ends." 

The invention is described more particularly as applied to a 
bridge carrying a railway across a canal* The bridge is composed 
by preference of two longitudinal girders, connected by transverse 
girders or bearers upon which are mounted the rails of the rail* 
way, and below this structure, which forms the platform of the 
bridge, are guide and bearing rails, the latter resting upon rollers, 
certain of which are mounted in suitable supports upon the ma- 
sonry at one side of the canal, while the others are mounted upon 
a wall or pier erected in the middle of the latter. The bridge is 
thus capable of being drawn along these rollers, and brought so 
|ar upon or over the land side of the canal where the first rollers 
are placed as to leave the space between the pier and the opposite 
edde of the canal open. The rfdls of the railway on that side of 
the canal to or over which the bridge is drawn are, when the 
bridge is in position for use, in line with those on the latt^, but 
in order to allow of the movement of the bridge these rails are, 
for a certain distance, mounted upon beams or girders which are 
carried by moveable supports so contrived that each beam may 
be turned on its '' longitudinal axis," which has the effect of 
removing that portion of the railway carried by these beams ao as 
to allow the bridge to be drawn back over them. 

The beams carrying the moveable rails can be turned on their 
axes when requisite by the use of spanners mounted upon a shaft, 
and connecting rods passing therefirom to the beams, or by the 
use of curved racks and pinions, or other mechanical appliances, 
and they are retained in position when the rails are required for 
use by " saddle pieces " below them, and a locking bolt at each 
end which enters a hole in a casting placed to receive it. The 
beams may also be famished with balance weights, and may, if 
desired, have upon them wooden sleepers for carrying the rails. 
At the ends of the bridge are stop pieces or brackets, which aid in 
keeping the whole structure steady when in use. 

DPrinted, 1*. 4td. Drawings.] 

A.D. 1860, July 25.— N^ 1803. 

PILKINGTON, John. — " Improvements in means for protecting 
*' and making water-tight exposed surfaces, such as railway 
" arches, bridges, roofe, and other structures.'' 
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This invention relates to the employment, for protecting and 
rendering water-tight exposed surfaces, of " heated bitumen or 
" asphalte," with which such surfaces are coated, the bitumen or 
asphalte being then covered with " asphalted felt," or some simi- 
lar material, and another coating of the heated bitumen or asphalte 
being laid upon such felt or other material. In some cases, 
'' particularly when flat and even surfaces are to be operated 
" upon," the materials may be applied ** in a cold state ; that is 
^' to say, manufactured in sheets or other forms, and afterwards 
" laid down upon or affixed to the surface to be protected." 

Th^ patentee mentions the first coating of bitumen or asphalte 
as being about f ths of an inch, and that laid upon the felt as 
being about fths of an inch in thickness, but states that these 
proportions may be varied. 

CPrinted, 4rf. No Drawings.] 



A.D. 1860, August 2.— N° 1864. 

RYDE, John. — {A communication from Fr^d^c Paul.)-^PrO' 
visional protection only.)— " An improvement in apparatus appli- 
" cable to turntables, swing bridges, cranes, and other machinery 
" acting on a pivot." 
The object of this invention is to " replace by a pivot with ball 
and socket the pivots and rollers hitherto applied to turntables 
of railways, swing bridges, cranes, and to every kind of appa- 
ratus moving on pivots by a very extensive circular plate, and 
" thereby to diminish the resistance of all the above-named 
apparatus." This object is effected by fixing in the ground " a 
concave half sphere of cast iron, perfectly turned inside," the 
outside being strengthened by ribs. The bottom of this half 
sphere is hollowed out cylindrically to admit the introduction into 
it of a pivot, which is fixed at the bottom of a convex half sphere, 
which is made to fit into the concave portion of the apparatus, 
and the convex half sphere, which is strengthened inwardly by 
ribs, supports a cast-iron floor on which rails are or may be flbsed, 
an opening in this floor, furnished with a '* trap," allowing access 
to the interior of the convex half sphere " for the purpose of 
" greasing, which is done by means of cups." 

The details of the invention may be varied by using " ellipsoidal 
" or lenticular " pivots instead of those mentioned above^ <« Vs^ 
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placing "the convex sphere on the lower instead of the upper 
" part " of the apparatus. 
[Printed, 4d. No Drawings.] 

A.D. 1860, August 30.— N^ 2099. (* *) 

NEWTON, William Edward. — {A communication from Thomas 
Schofield and Robert Schojield.) — {Prornsional protection only.) — 
Improvements in floating structures." 

The object of this invention is " to produce a floating structure on 
which the platforms or roadways of bridges, lighthouses, piers, 
*' landing stages, and other structures may be supported above 
" water in places where the depth of the water does not allow of the 
** application of the pillars or fixed foundations commonly used for 
" such structures." It consists " in the employment for the 
above purpose of a series of hollow globes or cylinders, which are 
steadied by balance weights of a peculiar construction, and 
which are secured to the ground by suitable chains and anchors. 
These hollow globes or cylinders are also furnished with arms 
" or standards which extend upward for the purpose of support- 
ing the roadway, platform, or other structure to be erected 
above water. The hollow globes or cylinders are also provided 
with valves and pumps for removing the water which may find 
" its way into the interior of the globes or cylinders." 
rPrinted, 4tf. No Drawings.] 

A.D. 1860, December 15.— N« 3084. 

DAVIES, George. — (A communication from Richard Mont- 
ffomery.) — ** Improvements in building bridges, ships, or other 
" structures of iron or other metal." 

This invention consists, in the first place, in the use or appli- 
cation for the purposes mentioned of beams made or constructed 
according to an invention forming the subject of a second patent, 
bearing the same date as the present patent, and granted to the 
present patentee, the invention for which such second patent was 
granted being also a communication from the Richard Mont- 
gomery mentioned above, such second patent being numbered 
3086. The present invention also includes "certain details of 
" construction consequent upon and rendered necessary by the 
" employment of such beams for constructive purposes." 
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In applying the invention to the construction of abridge, ''each 
'* span of the bridge consists of a certain niunber of systems of 
" arches supported upon suitable abutments." 

Each of these systems of arches is composed of t^vo curved 
beams, the curve of the lower having a longer radius than that of 
the upper beam. Each beam is made of corrugated metal, and 
according to the invention alluded to above, these corrugations 
being so arranged that at the ends of the beams, where they come 
together, they shall fit one into the other. " The ends of each 
of these systems of arches rest on bed plates projecting from 
the upper surface of the abutments, and these bed plates have 
vertical projections, which fit into the lower side of the corru- 
*' gations of the arched beams, and blocks are also provided with 
*' suitable recesses, so as to fit over the corrugations of the arched 
beams. Through the ends of the arched beams, and through 
the blocks and bed plates, bolts pass into the abutments. 
Between the abutments and at equal distances apart, the two 
arched beams are furnished with three or more blocks each, and 
three or more bottom plates, the former being placed above the 
upper beam, and the latter below the lower beam, and these 
" two and the two beams are connected together at each point by 
bolts passing through them, and thus the two arches of each 
system are united in such a way that their relative position is 
unchangeable. The different systems of arches thus formed 
are connected together by cross rails (also formed of corrugated 
metal), and these cross rails rest with their ends on the flanges 
of the lower arched beams immediately over the above-named 
bottom plates, so that the same bolts pass also through them 
and hold all together securely. These cross rails serve to 
support the floorings of the bridge, while at the same time 
they tend to steady and hold the said arches together." 
In constructing ships according to the present invention " the 
'• ribs or framework, deck beams, and other fundamental parts of 
" the hull of the vessel, are also constructed of corrugated metal 
" beams, made according to the invention above named, the 
" flanges of such beams forming the necessary margins by and 
" to which the outer planking or plates and deck planking are 
" ftistened. The knee joints, by which the deck beams ai'e 
" fastened to the ribs or outer firaming, may be made of cast i^on, 
" and must be formed with projections to interlock with the 
corrugations of the beam^. At those parts of thQ b«««a.^^VNS3ts. 
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'' bolts pass through filling pieces of wood or metal are to be 
" employed to strengthen and stiffen the corrugated metal ; the 
" bottom of the hull may be supported and strengthened if 
'' desired by means of a longitudinal corrugated iron beam or 
^' keeL The entire hull may be divided transversely into separate 
" water-tight compartments by means of verti(»d corrugated 
'^ metal plates, the edges of which being fitted into the coiru- 
^* gations of the beams and properly caulked, require no rivets or 
'' other means of fastening/' 

The second part of the invention, consisting, as mentioned 
above, of '' certain details of construction,^' appears to relate in 
the case of bridges to the blocks, bottom plates, and bolts, and 
the corrugated cross rails by which the different parts of the 
structure are braced together, and in the case of ships to the 
*' filling pieces " used at the parts through which bolts pass to 
strengthen and stiffen the corrugated metal, and also to an 
arrangement of corrugated cross beams by which the beams form-^ 
ing the frame of the hull are bound together, the latter having 
flanches to which the timber or plates forming the outside of the 
hull are fastened, and the cross beams having also flanges for the 
support of the deck beams, these cross beams also aiding in the 
support of the plates or bulkheads forming the water-tight com- 
partments when such are used« 
CPrinted, 29. 4(2. Drawings.] 



1861. 



A.D. 1861, January 12.— N^ 93. 

GIBBS, Joseph. — '^ Improvements in constructing submerged 
«' wwks.** 

This invention relates to constructing bridges, breakwaters, 
piersy and other works of a similar nature* 

One part of the invention consists in the employment, in foim- 
ing the foundations of bridges and other structures, of cassoons 
constructed with a number of water-tight cells in the interior, 
which cassoons may be floated in an empty state to any position 
in which they are required, and then sunk by the admission of 
water into the oeUs, such water being afterwards pmnped oat of 
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the cells, and the latter filled with concrete or other building 
material, upon which the superstructure of the bridge or other 
erection may be raised. The cassoons may be composed of sheet 
iron or other suitable material, and of any suitable form, and the 
ceUs may be strengthened by being lined at the sides and bottom 
with brick or other material laid in asphalte or cement, or they 
may be strengthened by " removable stays.'* Or the cassoons 
may themselves be composed of brick or other hard material, 
bonded with hoop-iron ties, and having a wooden or an iron 
foundation plate at the lower side. Each cassoon should ^^ rise 
" above high-water mark when placed on its site.'' 

These cassoons may be used in any number that may be re* 
quired, and either placed close together, or arranged at some 
distance asunder, and the spaces between them filled up with 
rubble or shingle, or with bags of concrete, which will ultimately 
form a solid mass. And when such cassoons are placed upon 
sand or shingle, which may be moved by the action of the water, 
they are furnished with " feet," which will project down into such 
sand or shingle and retain them in their places ; or groins may 
be placed at right angles to the face of the work for the same pur* 
pose. 

The8« cassoons may be deposited in their places by the aid of a 
floating derrick, but when their weight is great, a " transporting 
" cassoon " is used, which is constructed so as to separate into 
two parts, there being a space between these parts for the recep- 
tion of the cassoons to be moved, and the latter being furnished 
with shoulders or projections by which it is sustained on the inner 
sides of the transporting cassoon while needful, the latter being 
filled with water when the former has been brought over the spot 
on which it is to be deposited, by which means both are simk, the 
transporting cassoon being then divided, so as to free its parts 
£rom the other, and such parts being next raised by forcing air 
into them. These parts are kept together when in use by latticed 
girders, with which it is provided. 

A cassoon of this description may be used as a coffer dam, being 
then formed of such size as to admit of the construction of a pier 
or other structure within it. In this case the cassoon is fiuu 
nished with a floor> which is attached to it by screws before it is 
sunk, and the pier or other structure is erected upon this floor, 
which is then disengaged from the cassoon and the latter re- 
SBOved. Such a oaMOon may be open at one end, such opeoin. 
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J dJoaed bj piles to tbe requisite extent while the ivoi'k ia 
proceeding. 

The invention fdso includes the use of a "eyliinIiicaJ celiulat 
" coffef dam" for the foundatioDB of bridgeaand other atructui^a, 
this coffer dam consiBting of an outside case of iron or wood, 
M'ider at the top than at tlie bottom, lined with brick, and bonded 
and girded nith metal, the lower edge being sharp, no that when 
placed in the position in which it ia required, and the sand or 
other material is scooped from inside and below it, the weight of 
the whole will cause it to sink into the sand or other material, 
after which the interior may be filled with concrete in the usual 

■ [Printed, lOd. Drowin?6.] 

■ A.D. Itifil, Febmaiy U.— 341. 
NEWTOX, William Edwarb.— {JcommBmco/ion/rovn Thomas 
Sebofield and Robert Schofield.) — " Improvements in floatinfi; 
" structures," 

" The object of this invention is to produce a floating structure 
" on whicii the platforms or roadways of bridges, lighthouses, 
" piers, landiDjf stages, and other structures may be supported 
" aboi'e water in places wiiere the depth of the water does not 
*' allow of the apphcation of the pillars or fixed foundations 
" commonly used for Buoh structures." 

" 'llie invention consists in the employment for the above pur- 

" poses of a series of hollow globes or cylinders, which are 

. " steadied by balance weights, which are secured to the ground 

P" by chains and anchors. These hollow globes or cylinders are 

'■"'• also furnished with arms or stsjudarda, which extend upwards 

" for the puriKise of supporting the Foadway, platform, or other 

" structure to be erected above water. The hollow globes or 

" cylinders are also provided with valves and pumps for remoring 

" the water which may find its way into the interior of the globes 

" or cylinders, so that their buoyancy may be maintained." 

The globes or eylindera do not float on the surface of the water, 
but are confined below it at the depth of several fathoms, so as 
to place them out of the influence of the waves, and the chains 
are so contrived, either by being coostruGleil of " tubiUar links," 
or by being provided with small buoys, "as liot to hang as dead 
-" weights " on the globes oi' cylinders, such chains being attached 
I. to »nn» projecting from them. Eacl» globe or cylinder is uUo 
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provided with a " steadying or ballast rod," which projects down- 
wards from it, and consists of a metal tube surrounded by a 
wooden casing, and having a heavy ball at the lower end, chains 
proceeding from these ballast rods to anchors fixed in the ground. 
These chains proceed from hooks inside the tubular rods, and the 
tubes of these rods are continued upwards through the globes or 
cylinders to the bridge or structure above water, and are fur» 
nished with pistons and valves, by which they are made to serve 
as pumps for the extraction of water from the globes or cylinders ; 
a float connected to each pump rod being made to operate upon 
an " alarm or index " on the bridge or structure when the watei^ 
in the globe or cylinder to which that rod belongs has reached a 
certain quantity. The standards which project upwards for the 
support of the bridge or other structure are suitably braced 
together, so as not only to sustain such bridge or structure, but 
also to preserve the relative distances of the globes or cylinders 
from each other. 

[Printed, 8<?. Drawing.] 

A.D. 1861, February 25.— N« 482. 
CLARK, George. — *' An improved method of connecting and 
" fastening together blocks, plates, or slabs of wood, metal, or 
** any other material." 

This invention consists in connecting and fastening together 
plates, or blocks, or bars of any required material by cutting into 
one of their surfaces grooves of dovetail section, and then inserting 
into such grooves rods or bars, or " tongues," of a section corre* 
sponding therewith. 

In illustrating the invention the patentee describes oblong 
blocks of material, resembling bricks in form, as having each two 
grooves passing across one of its broader surfaces, such blocks 
then being laid or placed so as to break joint, when the insertion 
of the " tongues " will bind the whole together. He states, how- 
ever, that the invention is applicable to " pieces of metal, wood, ojr 
" other material, whatever may be their shape or designation," 
and that the invention may be adapted, among other purposes, to 
the construction of bridges, but he does not set forth any particullur 
application of the invention thereto. 

Blocks of material may thus be combined together to form a 
pavement, and also to form cellar flaps, wainscoating, flooring, 
ceilings, billiard tables, mosaic or tesselated woik^ ^^'cA ^:i^cst. 

BR. ^ 
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stnictures. If desirable, a number of blocks or plates thus com- 
bined may be united to the surface of another bodj by means of 
bolts, which are inserted into the dovetail bars or tongues, and, 
passing through the body to which the blocks are to be attached, 
are furnished with nuts which secure the whole together, a 
'* backing " being also included within the nuts if necessary. An 
arrangement of this kind is described as being suitable for attach* 
log armour plates to the sides of ships, the tongues in this case 
being each connected to a broad bar or plate through which bolts 
are passed, instead of such bolts passing through the tongues 
themselves, a " back support " of wood or iron being placed inside 
the skin of the ship as a " bearing plate " for the nuts. 
[Printed, 8rf. Drawing.] 

A.D. 1861, March 14.— N«> 633. 

CLARK, William. — {A communication from Mathieu Castay.) 
— ^^ Improvements in bridges." 

According to this invention each side of a bridge is composed 
of three longitudinal girders, placed one above another, and united 
by diagonal bars or girders and vertical rods; The longitudinal 
girders *^ are of laminated or sheet iron for metallic bridges, and of 
*' wood for wooden bridges," and they are united by diagonal 
bars or girders and vertical rods. The longitudinal girdCTS are of 
the "twin" construction, being formed of two sides having ribs 
oip flanges projecting outwards at top and bottom, while the 
diagonal beams have flanges on each side, and are provided with 
'* boxes " at the points of contact with the longitudinal girders 
and with each other, to prevent them firom being strained at those 
p(nnts in consequence of their flanges only forming such contact, 
tke whole being united by bolts, and the spaces between the twin 
girders which are not occupied by the ends of the diagonal girders 
being filled up by " sections of ties of H form." The diagonal 
-irders themselves may be formed of wrought or cast iron, or 
laminated iron. The platform which supports the road is com- 
posed of planking, which rests upon the flanges of either the 
middle or the lower longitudinal girder, these girders themselves 
being bound together below such planking by diagonal braces 
strengthened by "struts" proceeding from the gurders, and 
longitudinal bearers running along these diagonal braces under 
the platform. In order to strengthen the bridge a cable is paesed 
»0tO99 it snd over a pulley at each end, this cable being oonneeted 
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by its extremities to the girders, and also by other cables and by 
connecting rods attached thereto. Or instead of a continuous 
wire cable, '^ pitch chains " may be used at those parts which pass 
over the puUeys, for which toothed wheels may then be substituted. 
The cables and rods may be adjusted in tension by screws suitably 
arranged, or by moving the bearings of the wheels or pulleys out- 
wards, and if necessary more than one cable may be used. In the 
case of bridges of more than one span a cable or cables will pass 
from, one pier to another of each span. In some cases, instead of 
three longitudinal girders, two only are used on each side the 
bridge, an upper and a lower one, these being connected by ver- 
tical or nearly vertical ties or rods arranged in pairs to allow the 
passage of the strengthening cable or cables between them, and 
the structure being further strengthened by diagonal bars connect- 
ing the upper and lower portions of the vertical or nearly vertical 
rods with the girders.. 

The details of the invention are described at some lengthy and 
under various modifications. 
[Printed, 1«. Drawings.] 

A.D. 1861, March 16.— N° 667. 
JENKIN, Fleeming. — " Improvements in the construction of 
'' bridges." 

Before describing the details of this invention the patentee 
juentions that heretofore, where rigid arched ribs have been used 
for bridges, it has been found necessary to limit the compression 
of such ribs (considered as equilibrated arches) to a strain much 
below what the materials would bear safely, in order to provide 
strength to meet extra strains caused by flexure when the arch is 
not equilibrated, and that it is very difficult to calculate l^ese 
extra strains. 

He then states that according to this invention '^a flexible 
*' arched rib is used, which is braced or connected by struts and 
^^ ties to an upper rib placed at a sufficient distance above it to 
*' form with it an inflexible frame wherein the lower arched rib will 
^^ be in a state of compression, thrusting against abutments at 
^' points which support the weight of the bridge. For tiiis pur- 
" pose it is preferred to employ a polygonal flexible pin-j(Hnied 
*' arched rib in place of the rigid arched rib heretofore used. The 
^' upper rib is connected to the pin-jointed angles of the polygozial 
^' arched rib by means of struts and ties or bars» whicih««!^^2&;29K:- 
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" nfttely aa Etruts and ties. The upper rib may be continuouH, or 
" it may be in parts and pin-jointed. The struts are pin-jointed 
" Bt buth ends, and such is uaually the case in regard to the ties, 
" but in some conBtructions their flexibility will render such 
" jointing unneceasary. By this construction a jointed frame is 
" produced, each member of which is subject to a strain in the 
" direction of its length only, consequently the sectional area of 
" each member or part of tlie structure can be readily and esuotly 
" calculated and proportioned to the maximum strain which it 
" will have to bear under any distribution of the load. The upper 
" rib, ati-engthened to meet a transvei'se strwn, may alao be used 
" to beat the roadway and load between each strut." Instead of 
the lower arched rib being a pin-jointed polygon it may be a 
continuous rib, which must be comparatively very flexible in its 
whole length ; but the lengths into which it is divided by the 
connection of the struts and ties must each be so stiff and rigid as 
to act as a separate member of a polygonal arched rib; the jiiti 
jouits may in this case be omitted. " In the frame thus con- 
" atructed each member, besides the chief strain in the direction 
" of its length, is subject to a transverse strain, which is compara- 
" tively very small." 

[Priiiled, Bif. Drawing.] 

A.D. Id61, May 11.— N" 1202. 
JONES, George Fowlbb, and JONES, Jambs.—" Improve- 
" menta in the form and construction of ships or veasels, and of 
" arched ribs for roofa, domes, and bridges." 

This invention consists, mainly, " in making the vertical section 
" of veesela of war, such as gun boats or floating batteries, of en 
" oval form, auch form of construction gii'ing to all parts the 
" greatest amount of strength, and jiresenting a large receding 
" surface to the action of shot discharged against it, and this form 
" of section being continuous the gun deck ia under a domed 
" shot-proof cover, thus ])rotecting both the men working the 
" guna, and the latter fVom exiioaure on an open deck." The 
form of the oval may be vnricd aa required, either to obtain "a 
" flatter or more arched deck cover," or otherwise, as may be 
required. 

The details of the invention are aet forth at some length, and 
under varioua modifications, the patentees claiming particularly, as 
of tiieir invention, the employment, in the construction of veiwls 
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of war, of "box plates with or without ends,*' and connected by 
means of side flanges, "which being on the inside they are easily 
" got at for the purposes of repair." " Double plates " are also 
described as being used, these being either placed close together 
or some distance apart, in the latter case wood, or some other 
elastic material being, if desirable, placed between them. These 
plates may be " made of the best wrought iron or of soft malleable 
" steel, or both united." 

Several applications of the invention to the construction of 
bridges or "arched ribs" are set forth, in some cases an arch 
being formed of " box plates " only, while in other cases the arch 
is composed of box plates united together or strengthened by * 
** box plate ribs ;" either single or double box plates being used 
according to circumstances. For these purposes the plates may 
be " either of cast or wrought iron or of cast-steel." 
[Printed, 1». 4cf. Drawings.] 

A.D. 1861, May 30.— No 1364. 

OUDRY, Alphonse. — " Improvements in the construction of 
" suspension bridges." 

This invention consists " in constructing suspension bridges in 
" such manner that when one portion of the platform or roadway 
*' is subjected to a greater burthen than other portions, it does 
" not become distorted or put out of shape, neither is the 
" structure itself liable to oscillate." 

In order to produce these effects, two suspension chains are 
used on each side of the structure, both of these chains being 
connected to or proceeding from the same points of suspension, 
but being provided with bars which are placed diagonally between 
them, in such manner that in passing from one pier or point of 
suspension to the middle of the bridge, one chain is made to 
describe a curve of less radius than the other, the two crossing at 
the centre and then proceeding in reversed order to the other pier, 
that chain which in the first half of their course described the 
curve of less radius now proceeding in a curiae of greater radius 
than the first. The patentee states that by this arrangement the 
surplus strain upon either chain or cable will be communicated to 
the other, by which means the strain will be equalized. From 
these chains the suspending rods descend to the platform of thie 
bridge, these rods not being perpendiculw> W\»\Xis2aMess%\!cw 
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towards the platform, the width of which is less than the distance 
between the chains above ; and in order to give f^eater rigidity to 
the structure the suspension rods are themselves connected by 
diagonal ties, while the platform itself is of the ^' lattice " con- 
stmction, each side of the platform consisting of three horizontal 
bans placed one above another, and connected to each other and 
to the suspending rods by numerous short diagonal and vertical 
rods. In some cases, in order to obtain the greatest possible 
amount of rigidity, the suspension rods are further connected by 
bars and ties passing across the structure at a sufficient height 
above the platform to ofiPer no obstruction to the traffic passing 
over the bridge, but where the distance between the platform and 
the suspeni»on chains is very short, these cross bars and ties are 
placed below the platform. If desirable, four of the double sus- 
pension chains may be used, two over the middle portion of the 
bridge, and one on each side, the suspension rods from the outer 
chains inclining inwards to the sides of the platform, and those 
from the others inclining outwards thereto, the suspension rods 
being further united by cross bars and ties. The details of the 
invention are minutely described. 
[Printed, Vid, Drawing.] 

A.D. 1861, August 19.— N° 2054. 
COLBURN, Zerah. — {Provisional protection only,) — " Im- 
*' provements in the construction of suspension bridges." 

This invention consists in substituting for the ordinary flexible 
iron or other chains, or wire cables, used in suspension bridges^ 
continuous and rigid wrought-iron or steel suspending bars, 
flanged or otherwise stiffened, the axis of each of which is 
curved, as nearly as may be, to the catenary curve correspond- 
ing to a wire of uniform diameter and weight, and suspended 
'' from two points so as to have the same span and versed sine." 

From these bars the roadway, either with or without " sti£fening 
'' trussing," is suspended in the usual manner by vertical or 
diagonal rods or wires. '* The ends of the curved suspending 
** bars would be attached at the tops of the two supporting towers 
'' at or next to the ends of the bridge, to back chains of the 
*' ordinary kind, or to half bars of a construction and section 
'' like the main suspending bars already described, such half bars 
or back chains being anchored in the ground in the u^ual 
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The objects of the invention are to avoid the undulation to 
which ordinary suspension bridges are liable, and also to secure 
" the most advantageous application of naaterial," the " sus- 
" pending bars " being subjected to " tensile strains only,'* and 
not liable to " buckhng " or " lateral failure." 
[Printed, 4c/. No Drawings.] 

A.D. 1861, August 22.— N° 2102. 

BAINES, William. — " Improvements in the construction of 
girders, frames, or other apparatus, fixed or moveable," and 
certain pecuUar forms or sections of iron used therein.'* 
*' In the forms or sections of plates used in the construction of 
^^ these firames or compound girders, one part of each is male and 
'' another part female; by bringing these parts together they 
" become inserted, and being secured by bolts or rivets, effect a 
vertical union and continuous bearing, branching or extending 
where required," one part of the invention relating to railway 
turntables, and consisting in bending and forming the plates into 
suitable parts or segments, and securing them in their respective 
places by bolts or rivets, " thus constituting one entire frame 
*' forming its necessary cross girders which can be produced to 
" suit any angle for any number of roads upon the table." 

Various modifications of the invention are described. In one case 
a number of plates or bars are placed parallel to and at a short dis- 
tance firom each other, each plate having upon it certain single taper- 
ing projections, and also double projections, or projections close 
together and havmg between them tapering spaces, the single pro- 
jections of one bar entering into the spaces between the double ones 
of the next, and the whole being drawn tightly together by bolts 
passing through the bars. In other cases semicircular projections 
from one bar enter correspondingly formed recesses in another, 
while in another arrangement the bars are united by separate 
pieces passing from recesses in one to recesses in another, 
these recesses and projections or pieces being capable of great 
variation in form. And plates thus united are described as 
applicable to the formation of different kinds of girders, including 
both truss and lattice girders, in some arrangements the plates 
being so *' bent and formed branching to and &om " as to 
constitute a structure somewhat resembling network. 

In the construction of a turntable a number of plates are so 
bent that they form a square^ having diagonals croaainq^ eAj^«;^<ikss^ 
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from comer to comer, and with its sides elongated and connected 
to a circle surroiinding the whole, this structure being fiimiBhed 
with a. suitable platform. 
[Printed, IW. Drawing.] 

A.D. 1861, September 24.— N" 2380. 
SEDLEY, Anoelo Jambs. — " ImproTements in ceastruoting 
" bridges and viaductB." 

This invention " consista in corahinLng, as hereafter enplwned, 
" the principles of construction employed in the formation of 
" tubular and suspension bridges and viaduels in such manner 
" that the suajiension shall form part of the tubular construction. 
" And in place of having recourse to the use of centerings and 
'■ the other meajis heretofore employed or resorted to in construct- 
" ing and raising tubular bridges and viaducts," part of the 
invention consists " in constructing tubular bridges and viaducts 
" on an embankment or raised way, or on a, suitable sur&ce or 
" way on the margin of the river or other water or valley across 
'• which B. tubular bridge or viaduct is to be placed, preferring to 
■■ construct such nused or other way with suitable rails or trams, 
■' in order that when the tubular bridge or viaduct has been con- 
'■ stnicted inland, it may with greater facility lie run out to the 
'■ distance required, either to span the water or valley, or to 
'■ partly span it, in those caaes where a bridge or viaduct is to be 
" in two parts to meet and be connected intermediate of the 
" width of the water or valley; and such bridge or viaduct, or 
" the two sections thereof, having been built inland, are then 
" moved outwards to the extent desired, sufficient length of the 
" structure in each case remaining inland to counterbalance the 
"' part projecting beyond the pier;" although the part left inland 
need not in itself be of equal length and weight with the part 
pn^ecting bej'ond the pier, but may have weights laid thereon, or 
be anchored to the way or surface inland. Another part of the 
invention consists in constructing bridges or viaducts " of two or 
" other number of tubular girders, by preference of rectangular 
'■ section," which are " connected together by preference with 
" cross hollow girders of rectangular sections, and from the upper 
" parts of the structures, where they come over and are su]iported 
" by a pier, suspending bars are employed which descend in in- 
' olined directions towards the bottom of the structure in rather 
!' dintption, that is, to the part of the structure projecting frointbe 
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pier, as well as to the part of the structure inland, and such 
suspending bars have fixed to them the plating of which the 
sides of the girders are constructed, and also the upright angle 
irons of the structure to which also the side plating is rivetted ; 
and in order that the sides and other parts of the tubular girders 
where they rest on and are supported by a pier may be capable 
of bearing the strain consequent on the use of suspension bars 
in the manner described, the parts of the structure which come 
over a pier are suitably strengthened. By thus applying sus- 
pension bars (which may be of any desired section) in the struc- 
ture of tubular girders, they will perform the office of the 
catenary suspending chains of suspension bridges, whilst the 
upright angle irons and side plating will act as suspending rods. 
In some cases several of such suspending bars may be em- 
ployed, the succeeding ones passing to a greater and a greater 
^^ distance from the part of the structure where it is supported on 
a pier or other support, so that the first suspending bar will 
descend from the upper part to the lower part of the structure 
more quckly than the next and the next, and consequently their 
lower ends will be more and more distant from the pier." A 
bridge or viaduct made in two parts will have such parts suitably 
connected at those ends which form the centre of such bridge or 
viaduct, "where their construction is such as to require it," and 
in order to allow for expansion and contraction the outer ends 
may rest upon rollers. The roadway or roadways may be con- 
structed either upon or inside the girders. 
CPrinted Idd. Drawing.] 

A.D. 1861, December 24.--N*> 3226. 

COCHRANE, John. — "Improvements in apparatus employed 
^^ in sinking cylinders and open coffers for forming foundations 
" underwater." 

According to this invention, when sinking cylinders or coffers, 
" there is formed at the upper part a chamber, with an opening 
" into it from the outer atmosphere, and also an opening into the 
" coffer below. Both these openings are arranged as heretofore, 
" to be closed air-tight, and are for the passage of the workmen 
" into and out of the cylinder or coffer," the latter being composed 
as usual of suitable lengths, united by means of internal flanges. 
" The buckets to carry up the earth or materials as they are ex- 
*' cavated are caused to ascend and descend in a pipe or ^v^^s. 
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*' which descend from a point above the upper closed chamber 
'' down to and so as to dip into a recess or well, if desired, where 
** the work is being carried on. The descending pipe is made in 
lengths corresponding with the lengths of the cylinder or 
coffer," "and is of such diameter as to allow a bucket to 
pass up and down freely, leaving a space all round for the 
free passage of water." By these means, when the water is 
driven out of the cylinder or coffer by compressed air, for which 
suitable provision is made, it will remain in the pipe, " and will 
stand at or about the same level as it does outside of the cylinder 
or coffer. The brackets are raised and lowered by any suitable 
mechanism outside of the cylinder or coffer; consequently the 
only workmen who will be working in a compressed atmosphere 
will be those who are digging or removing the earth or materials 
at the bottom of the coffer, and they will, when they have filled 
a bucket, place it imder the lower end of the pipe and attach it 
to a chain or rope, when the full bucket will be raised up 
through the water in the pipe." 
In using this apparatus, after the cylinder or coffer and inner 
pipe have been placed in position, the passage between the upper 
or air chamber and the cylinder below is closed, and compressed air 
is driven down into the latter by suitable pumping apparatus outside 
the chamber, such air proceeding through a tube passing through 
the bottom of the chamber and furnished at its lower end with a 
valve. When this compressed air has forced the water in the 
cylinder or coffer to descend therein, and ascend in the inner pipe, 
a man descends into the air chamber from above, closing the pas- 
sage behind him, and then opens a cock which forms a communi- 
cation between the air chamber and the cylinder, thus allowing 
compressed air to fill that chamber also. He then opens the pas- 
sage leading into the cylinder and descends to the bottom of the 
latter, and first forms a well or excavation under the inner pipe ; then 
proceeding to fiU a bucket or tub \idth earth, and placing such bucket 
or tub under the pipe he connects it to a rope or chain which has 
been lowered inside the pipe from a windlass above, and by which it 
is drawn up to the top of the apparatus. Thus the work proceeds 
until it is necessary to attach another lengili to the upper end of 
the cylinder or coffer, when the man ascends into the air chamber, 
and having closed the passage between that chamber and the 
cylinder he opens a cock in the side of the chamber and discharges 
condenBed air therefrom, after which the passage leading out 
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of the air chamber to the exterior is opened and the cock first 
named is opened also, which allows the condensed air to escape 
from the cylinder. The air chamber is then removed, and the 
additional length of cylinder having been added, the air chamber 
is replaced upon that, and the work proceeds as before. The 
inner pipe has the lower length so formed as to slide upon that 
above it, this enabling that pipe to adapt itself in length to the 
varying heights of the cylinder or coffer, and the air chamber has, 
in the door or flap which is used to close the passage with it from 
the outside, a glass lens or bull's eye, through which light is 
admitted into that chamber. 
[Printed, Is. ^, Drawings.] 

i 

A.D. 1861, December 27.— N° 3240. 

TURNER, William, and GIBSON, John William.—" Im- 
*' provements in rolling bridges.*' 

In this invention the platform or roadway of the bridge is con- 
structed by combining two or more trussed girders, the under 
sides of which form longitudinal rails, which rest upon rollers 
mounted upon a pier or wall placed about midway of the length 
of the bridge, or on the tail pit side of the opening spanned by 
such bridge ; a rack, or racks, being also fixed to the under side 
of the bridge, and a pinion, or pinions, with other suitable gearing, 
being so arranged as to operate upon such rack or racks when 
requisite, and so move the platform to and fro as required. 

An arrangement is described in which the tail end of the bridge 
rests upon toothed bearing wheels which are in gear with the 
racks on the under side of the platform, these toothed bearing 
wheels being mounted upon fulcra carried by a toothed sector 
placed upon a horizontal shaft, and in gear with a pinion, which, 
on being turned, so moves the sector and bearing wheels as to lift 
up that end of the bridge preparatory to the whole platform being 
moved backwards, which is then effected by oth^ gearing acting 
upon the bearing wheels. This sector and its adjuncts the 
patentees denominate the "counterbalanced tilting gear.'^ The 
rails under the platform are so curved and inclined that as the 
platform is drawn back it also descends, and when restored to its 
first position, by reversing the action of the gearing at the tail end 
of the platform, the other end of the latter is sustained and kept 
in its place by "loddng cams," which are capable of being moved 
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into different poaitiooB by gearing. These ttirangements may be 
varied by placing the " moring gear " at " the quay line or fore 
" end of the pit ;" or by using auoh moWng gear at botK enda of 
the bridge. 

CPrinted, lOd. DrawInB-] 
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A.D, IB62. Maroh 18,— N» 751, 
k DUNN, Thomas. — " Improvementa in the conatruetion of 
'' bridges, roofs, houses, and other struoturea." 
Tha Specification of this invention is of great length, and ia 
I accompanied by one hundred and four sheets of drawings. The 
' flwt part of the invention which requires notice here relates to the 
oonatniotion of a lattice girder bridge, which is " intended for a 
" railway with a double line of rails," Each side of this bridge 
is compoaed of two raiiKes of latticework, one above the other, and 
the diagonal hats of the upper forming a much greater angle with 
the perpendicular than those of the lower range. The upper rib 
of each aide of the bridge is composed of " Barlow rails " (which 
are hollow raila, in which the lower portion of each side forma a 
kind of flange), theEe being rivcttcd upon T rai^, to the centre 
ribfl of which ate rivetted the upper ends of the bars forming the 
upper range of latticework, the lower ends of theae bars being 
connected to the middle rib of another T rail, and the lattice itself 
being again rivetted to a third T rail, to the middle rib of which 
the upper enda of the bars forming the loiver range of latticevrork 
are fastened, the lower ends of these bara, HgEun, being connected 
to the middle rib of a fourth T rail, and the latter to another 
Barlow rail, The bats of the latticework are all composed of 
double-headed or beaded raila, the heading being cut away at the 
joints and crossings, in order to relieve the strain on the rivets by 
which the rails are connected to each other and to the T rails, A 
horizontal bar passes along the intersections of the upper lattice 
bars. Between the two sides of the bridge is a central portion, 
composed of an upper and a lower beam and a single range of 
Ll«ttJceivorfc, the sides being connected thereto by diagonal stays, 
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and certain cross bars, which pass from side to side of the bridge, 
resting upon this central portion and sustaining a wooden floor 
which carries the railway. 

Another part of the invention consists in supporting the four 
lines of rails composing a railway upon four separate lattice 
girders, each girder consisting of an upper and lower beam 
formed of two thicknesses of plate iron, having angle irons rivetted 
thereto, and the diagonal bars forming the latticework being 
rivetted at each end to these angle irons. There are here two 
single parallel ranges of latticework to each girder, and the bars 
of the latticework are " interlaced " with each other, " like basket- 
" work," in order to " relieve the rivets of a part of the strain ;" 
the structure being further strengthened by diagonal stays between 
the two ranges of latticework of each girder, and other diagonal 
bars passing firom one girder to another. 

Anoth^ railway lattice girder bridge is described, in which two 
main girders are used, which are constructed in the following 
manner :— The top rail is formed of ordinary Barlow rails, rivetted 
to three plates, to which are also rivetted two angle irons, the 
lower part of the girder being composed of a Barlow rail, four 
plates, and angle irons, all rivetted together ; there being secured 
between the angle irons the ends of the lattice bars, which are 
interlaced and rivetted together. The main girders are connected 
by transverse girders, which are also formed of an upper and a 
lower plate, with angle irons, and latticework ; and the roadway, 
which consists of two thicknesses of planks placed diagonally, 
rests upon transverse girders, and supports longitudinal sleepers 
and the rails of a railway, the bridge being iHirther stayed by 
diagonal tie-bars. 

According to another arrangement the sides of a ^bridge 
are composed of hand rails, T rails, latticework, and certain other 
y rails, which are secured to wood planks, these latter being 
attached to the ends of other planks forming the roadway which 
supports the rails of a railroad. The roadway itself is supported 
by double girders, each of which consists of two plates and two 
angle irons, to which are secured the upper ends of certain double* 
headed bars, the lower ends of these bars being secured to angle 
irons rivetted to certain plates. l*he lattice bars are stayed by 
angle or T bars, and the angle bars are connected by diagonal 
stays, the ribs on the double-headed bars being " partially cut 

away or indented where they cross," the shpuldera thus formed 
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abutting against each other and relieviog the riveta " from the 
" strain." 

In another arran cement of bridge the oidea of the latter are 
fanned of lattice" ork the bors of which interlace with each other, 
the latticework beinR attached ahore to angle irons which are 
connected to a hand rail, and below to other angle irons wbicli 
are secured to beams or girders, each of which consists of " a plate 
" of iron or steel snrrounded by an angle iron." These girders 
beaj? upon and are supported by four lattice girders, composed of 
top and bottom angle irons, and double-headed lattice bars, these 
hwa being strengthened at their intersections by plates secured 
thereto by rivets. 

Another lattice bridge is described, in which the lattice bars are 
composed of double-ribbed rolled iron or steel, with intermediate 
plates, the piers being made of " angle-iron cornera with interlaced 
" latticework between ;" while in another case the girders are 
composed of plain flat bars interlaced at the crossings, the piers 
being " made of double-ribbed iron or steel with strong angle-iron 
" framing." 

Other arrangements of lattice girder bridges are described, in 
Boine cases the lattice beams consisting of three thicknesses of plate 
iron rivetted together and to a T bar, while in other cases the 
bridge consists of four lattice girders, composed of longitudinal 
plates, angle irons, and flat bars, such girders being connected by 
transverse beams and diagonal stays. Other arrangements, again, 
are described in which both " platework " and " latticework" aie 
nsed, some of these arrangements constituting tubular bridges. 
In one case the bridge is composed entirely of "roUed-iron 
" plates, strengthened by top and bottom angle or other suitable 
" iron, and by double-ribbed rolled-iroii uprights." Several 
arrangements suitable tor girder bridges are idso described, in 
some cases the side plates of the girders being strengthened by 
ribbed bars placed both vertically and diagonally, and in other 
rases by both ribbed and plain bars placed diagonally, the ribbed 
bars slanting in one direction and the plain bars in tlie other. One 
bridge of this class is described in which the girders are supported 
bytall pillars, two of which rise to a considerable height abore the 
girders, and are connected at the upper ends by a chain or wire 
rope, bars passing backwards from the upper parts of these pillaM 
to " land ties," and diagonal bars descending therefrom to Ht u 
r«hr3 to the girders. 
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A foot bridge is described as being suitable for passing ** over 

a crowded street," this bridge being constructed with side girders 
of interlaced latticework, or "of any improved construction as 
" herein described," stairs being provided for giving access to 
the bridge. 

A mode of erecting a bridge without the use of scaffolding is 
described in which the piers are first erected, and those portions 
of the bridge which are to be united to them then secured thereto, 
these portions then serving to support a travelling crane, which 
carries forward the next portions to be united to the first, and 
these then serving to bring forward other portions, and so on in 
succession, the work being commenced at each side, and com- 
pleted by joining the parts so put forward when the centre of the 
bridge is reached, temporary suspension rods being used to stay 
the structure until the work is finished. In adopting this mode 
of constructing a lattice girder suspension bridge the first lengths 
of the upper bars are temporarily supported by tie bars, and the 
rest of the structure gradually united thereto ; or the horizontal 
bars of such a bridge may be commenced first, and, being tempor- 
arily supported, may sustain a travelling crane and other apparatus 
by which the rest of the structure may be brought forward and 
added thereto. 

One form of bridge is described in which there is no "planking,** 
or solid roadway, there being only rails upon which a carriage may 
run, such carriage being constructed of latticework, and being 
pTopelled by a man within it turning a handle connected with 
\vheelwork which acts upon a rack laid in line with the rails. 

Included in the invention are also several arrangements of 
suspension bridge adapted for " light traffic,** these all consisting 
of a chain or wire rope, or chains or wire ropes, passing across the 
space to be traversed, and sustaining a carriage or platform 
furnished wtih a wheel or wheels from the axes of which it is 
suspended, such wheel or wheels travelling along the chain or 
rope, or chains or ropes. Other forms of suspension bridge are 
described in which latticework girders are sustained by bars 
descending from chains in the usual manner. A swing bridge is 
sflso described of which the sides are of sheet iron, strengthened 
by double-ribbed uprights and cross bars, there being near one 
end of the bridge a turntable, and at the other end a ram or 
plunger which, when the bridge is in position for use, rests in a 
kind of socket, hydraulic power being applied Uiereto when it v8» 
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' neeeBMtj to laiae that end of the bridge pievious to its being 
turned aside. A double swing bridge is alao described In which 
two piers or pillais each support a turntable catiyiflg one half of 
the bfidge. 

The modifications of which the various parts of this invention 
are described as being susceptible are almost innumerable, although 
many of them resemble each other so cloaely that they amount 
aubatantially to the same thing. The invention includes the use 
of iron and steel of various sections, and bars, plates, and other 
articles of almost every conceivable form, andinvolves a multitude 
of details which will only be understood with the Eud of the draw- 
ings annexed to the Specification. In addition to the construction 
of bridges the invention is described with relation to the roofs and 
other parts of buildings, gates and fences, fountains, boat and 
ship building, armour plates for vessels of war, moveable land 
batteries, railways, and other structures ; but many of the details 
Bet forth are of such exceedingly trivial characterthat itis difficult 
to understand why they were introduced into the Specification 
at all. 

In addition to structures composed of metal, certain " compound 
" beams " are described as consisting of two " triangular timbers," 
and applicable, among other purposes, to the conslj^uction of a 
" road bridge," the compound beams being connected by a 
rectangular "or other shaped beam," supporting joists upon 
which the roadway of the bridge rests, " Compound diagonal 
" tnisswork" beams are also described, but no particular appli- 
cation of these beams to the constructioo of a bridge is set forth, 

A design for a "footway above the parapets of London bridge, 
" or other crowded bridge," is included in the Specification, as 
also a design for a room for " reading," or other purposes, to be 
supported on pilasters formed of latticework, over Southwark 
bridge, 

[Priutetl, «. 19*. Drawings.! 

A.D. 1862, April 10.— N° 1025. 
■ BLACK, Albxandeb, — {Provisional protection oniy.) — " Im- 
" provements in swing bridges adapted for crossing lines of rail- 
" ways and other ways," 

According to this invention the bridge is so constructed " as to 
" dose or fold up into a very small compass." Two iron pillars 
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or standards are fixed into the ground, out of the central line of 
the railway or other way, one being to the right hand and the 
other to the left of such central line, or diagonally, the upper 
end of each pillar having therein a hole or recess in which a pivot 
or spindle is adapted to revolve. These pivots carry cast or 
wrought iron girders equal in length to the space to be crossed by 
the bridge, the ends of these girders being supported by masonry 
when the bridge is in position for being used, and the girders by 
transom ties or cross pieces hinged thereto, a longitudinal recess 
being formed in the inner side of each girder for the reception of 
the transom ties when the bridge is moved to allow of the passage 
of a railway train or other object, which is done by moving these 
girders on their pivots, they and the transom ties then acting in a 
manner similar to the well-known parallel rule used by draughts- 
men, and the girders thus being brought close together and in a 
line with the railway or other way, so as to ofPer no obstruction to 
the passage of the trains or vehicles thereon. The floor of this 
bridge is composed of plates hinged to the inner edges of the 
girders, which plates rest upon the transom ties when the bridge 
is in use, but are turned up so as to rest against handrails affixed 
to the girders when it is necessary to move the bridge out of the 
way as already mentioned. This construction of bridge is mentioned 
as being suitable for use in crossing from one platform to another 
of a railway station, as well as in other situations. 
CPrinted, 4(f . No Drawings.] 

A,D. 1862, April 14.— N^ 1062. 
PEYTON, Edward, and BATHO, William Fothergill.— 
^^ Improvements in angle iron, applicable to metallic bedsteads, 
" roofs, bridges, and other similar purposes." 

This invention consists in manufacturing angle iron "with 
" corrugations," for the purpose of giving to it "additional 
" strength or stiffness," and enabling a " lighter bulk of metal '* 
to be used than would otherwise be requisite, " thus combining 
" strength with lightness of material, and giving an improved 
" appearance to the object constructed with it, such as metallic 
" bedsteads, roofs, bridges, or similar constructions." 

This angle iron " may be made of any required dimensions, and 

have any suitable number of corrugations." 
[Printed, 6d. Drawing.] 
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A.D. 1862, April 29.— N« 1251. 

CLARK, Edwin. — {A comrmnication from Johann FUlunger.) — 
" Improvements in arches." 

This invention consists ''in the peculiar arrangement and con- 
" struction of arches for bridges, roofs, and similar structures, 
'^ more particularly when the openings to be arched are of con- 
*' siderable span, these arches being composed of bars or plates 
" arranged in the form of a single or a double series of th- 
" angles." 

'* According to this invention the two segments forming the 
'' intrados and extrados of the arch or rib are placed at some 
*' distance apart, and are connected by diagonal braces, which 
" divide the space between the segments either into a single or a 
" doable series of triangles, the double series being applicable 
" to arches of large span, in which case one set of diagonals 
*' would intersect the other, and thus reduce the distance between 
'' the points of support. The segments may be formed of bars 
" or links connected by pins or rivets, which also connect the 
'f diagonal braces ; or the arch may be constructed of triangular 
*' firames bolted or rivetted together." 

[Printed, Sd. Drawing.] 

A.D. 1862, May 7.— N^ 1372. (* *) 

MARCHAL, DisiBJ^, and DE WIART, Adrien Carton.— 
" An improved method of preventing the destructive efiPects of 
'' vibration or jar on the permanent way of railways, and on the 
'* wheels, axletrees, and other parts of carriages, and the working 
" and other parts of machinery liable to shocks." 

The invention consists in the application to those parts which are 
liable to shocks of a band, plate,' washer, or lining of lead, tin, 
zinc, copper, or an alloy of these metals, or either of them. It is 
applicable to the rails and chairs of the permanent way of nul« 
ways, to the axletrees of engines and carriages, to various 
parts of machinery, and to the bearings of iron bridges. '' By thus 
'' interposing a soft and iuelastio metal between two hard metals 
'* or sur^Mses, i^e ii^urious effects of coneuMion will be greatly 
" reduced." 

[Printed,!*. Drawings.] 
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A.D. 1862, May 26.— N« 1567. 
DE BERGUE, Charles. — (Provisional protection only.) — " Im- 
" provements in iron framing applicable to supporting coverings 
" or surfaces intended to resist blows or pressure." 

This invention embraces ''the constructing iron framework of 
two series of ribs or beams, one series of them shaped and 
applied to give the desired sections or form in one direction, 
and others shaped and applied crossways to the first series to 
" give the desired sections or form in a cross direction, and the 
" two series being rivetted or connected together and further 
** strengthened by struts, or ties, or bars," applied in a direction 
at right angles or nearly so to both sides of the beams, " and 
rivetted or connected to both, and fitted, where necessary, with 
filling up or bedding pieces for affording additional support to 
'* the intended coverings or surfaces." Beams suitable for this 
purpose are constructed " with flanges or returns," which afford 
convenient surfaces for connecting or rivetting the beams together, 
and to the struts, or ties, or bars used in combination with them. 
The beams may consist of " channel or gutter shaped iron " 
arranged so as " to present a flat surface, and two returns at right 
" angles ; " or they may consist of pieces rivetted together to the 
required form ; or they may be " step or Z-shaped " ; or " they 
" may be simply flat plates or bars." 

Framing thus formed may be used for the '' cradlings for 
** foundations or piers of bridges," and likewise in the construc- 
tion of dock gates, the bottoms of floating docks, the flooring of 
warehouses, and other coverings and surfaces; as also in the 
building of armour-plated vessels, the latter having '' a triple or 
compound skin applied externally " upon such, framing, " the 
said skin consisting of two thicknesses of armour plates, with. 
" solid timber filling applied between the two. The inner metal 
" portion of the skin may be rivetted to the framing, and the 
" outer metal portion may be bolted to the framing through the 
" wood and the inner metaJ portion," 
CFriiited,4(^. NoDrawings.3 

A.D. 1862, June 27.— N^ 1892. 

BANKS, Daniel Lancaster. — (Provisional protection only,)-^ 
** A new method of constructing a portable covered coffer dam or 
" apparatus for facilitating operations under the water, in the 
f* water, or out of water, and apparatus cotm.eQ.tftd.^XL^^^'iri^r 
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This invention is meant to facilitate the examination and repair 
of the bottoms of ships and other floating structures, whether in 
or out of the water, and also the examination of the bottoms of 
rivers or other waters. The apparatus used consists, in the first 
place, of a box of suitable material, by preference of an oblong 
shape, and open at one end. This box is divided into two com- 
partments, of which one is thus closed while the other is open ; 
and round the inner edge of the open compartment is a flange, to 
which is attached, by means of bolts or otherwise, vulcanized 
india-rubber, or some other flexible material, in such form as to 
constitute a continuation of that compartment. The description 
of the invention in somewhat confused, but it would seem that this 
india-rubber, or other flexible material, is meant to form a flexible 
tubular passage from the box to the object or place to be examined, 
such material being kept in a distended state by ropes or rods, or 
other suitable means, and the end of the passage farthest from the 
box having around it either a pipe partially filled with water or 
air, or some thrummed matting or other elastic substance, a con- 
nection between this end of the passage and the body or place to 
be examined being formed by means of " set bolts," which pass 
through the flange mentioned above, and the points of which act 
against pressure plates or battens, and so force the pipe or other 
yielding substance against such body or place, the bolts being 
worked from the inside of the box. The closed compartment has 
on each side an elbow pipe turning in a stuffing box, these being 
both connected to one main pipe, the whole being sufficiently large 
to admit of the passage of workmen into the closed compartment, 
from which access is obtained to the open compartment and flexible 
passage by means of a manhole furnished with a water-tight 
cover ; the main pipe being, if necessary, in several lengths jointed 
together, so as to be capable of turning into difPerent positions, 
and being apparently meant to form a means of communication 
betweeen the box when under water and the surface of such water. 
Arrangements of any suitable character may be employed for 
withdrawing water from the apparatus and supplying air thereto, 
and the whole apparatus may be mounted on wheels, to facilitate 
its being moved along a vessel's side or otherwise, being provided 
also with sheaves and ropes for placing it in position. Through 
the main pipe may be passed other pipes suitable for conveying 
liquids or other articles into the box, or for conveying hot air to 
cfrjr the object under examination, speaking tubes, and suitable 
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arrangements for lighting the box, being also provided. For 
certain purposes the main pipe may be dispensed with, and in some 
cases the box " may be hung in the same manner as a compass, 
'' with a tubular communication through its hangings irom the 
" main to the compartment/' and the main may be furnished, if 
necessary, with a floating ball and ballast, in order to regulate 
its buoyancy. 

pprinted, 4d. No Drawings.] 
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SELBY, George Thomas. — "Improvements in apparatus for 
** superheating in tubes and tubular articles, and in machinery 
" for the manufacture thereof." 
According to this invention superheaters are constructed " of 
one or many tubes of a worm or spiral form, through which 
the steam or gas to be superheated passes," such tube or tubes 
being heated from the exterior in a suitable furnace, and the spiral 
form of such tube or tubes admitting of expansion and contrac- 
tion in the length thereof '' without affecting the joint or con- 
" nection to the part where the tube is fixed." 

"When a series of these tubes are used their ends are miited to 
other tubes, which form the communications between them, and 
which are not spiral, but are thicker at the part to which the 
spiral tubes are connected than elsewhere, " the ends of the spiral 
" tubes being screwed in or otherwise." And these " thick-sided 
" tubes " are mentioned as being applicable for various purposes, 
including ** bridge and roof girders," pillars, and surface con- 
densers. Such tubes may be formed by machinery similar to that 
used for making and welding ordinary iron tubes, but the dies 
which are used for bringing the edges together before welding 
(after the metal has been prepared in a suitable rolling mill) 
being so formed as to admit the thicker parts to pass through 
them, a similar provision being made in regard to the rolls and 
mandrils by which the welding is performed. Or the thick parts 
of such tubes may be produced by first welding or rivetting at 
the ends a suitable piece of metal, laid along the tube, and then 
united therewith by roUs while in a heated state. 
[Printed, 8c?. Prawing.] 
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A.D. 1862, October 10.— N^ 2738. 

SUTHERLAND, Douglas Symonds. — " Improvements in 
" constructing beams, girders, bridges, and viaducts." 

The object of this invention is the construction of a beam, 
girder, bridge, or viaduct " that shall be self-contained while re- 
*^ taining the distinctive features of a suspension bridge, that is to 
" say, the power exerted by means of the anchorage or otherwise 
" in the maintenance of a suspension bridge is applied and 
" diverted " in another form and direction, viz., " within the struc- 
" ture itself." The patentee effects this "by means of a combi- 
" nation of compression or straining beams, and of suspension 
" bars or tension rods, whose arrangement may be described as 
" follows : — ^There may be two or more main beams, girders, or 
" suspension trusses, tied together and kept apart by cross beams, 
" which divide the structure in its length into a certain even or 
*' uneven number of bays or panels. The ends o£ these cross 
" beams are round pins. Between and butting against these 
" pins are the horizontal compression or straining beams, and 
" working on and about the same pins as a centre are the lesser 
" or vertical compression or straining beams. The ends of these 
" vertical straining beams are in elevation double-headed, i.e., on 
" each side of the centre line of the piece is a round hole for the 
" reception of a pin, or they may be in line exactly in the vertical 
'^ axis of the beam ; thus there are two pins in each end of each 
" vertical straining beam ; these pins secure a double and parallel 
" line of suspension bars or tension rods, which unite the opposite 
'^ ends of the straining beams diagonally throughout the con- 
" struction. From the action of the mathematical figures in- 
" volved in this double-headed arrangement of the vertical strain- 
" ing beams, and of the double parallel tension rods, one set 
'' become main, and the other counter suspension bars. The 
" vertical straining beams working on the cross beams which rest 
'^ on the abutments, may, in view of the transverse strain upon 
" them, be reduced in length or increased in dimension, but 
where more than one span of like opening is needed, the system 
may be continuous over the pier or piers. The vertical stauin- 
ing beams may or may not be double-headed in cross section. 
" The horizontal compression beams may be single, in pairs (for 
each main truss), or of greater number. Each suspension and 
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*' counter suspension bar may be of a single piece, or it may be 
" subdivided in length and section ; also the adjustments of their 
** lengths may be made by means of right and left handed screws, 
*' wedges, keys, or other known methods. The superstructure 
" may either rest upon or be fastened between the cross beams, 
** and a connection may or may not be made with the horizontal 
'' compression beams ; or it may have no connection with the cross 
" beams, and rest solely upon the horizontal compression beams." 
[Printed, l(kf. Drawing.] 

A.D. 1862, October 22.— N^ 2847. 

HUGHES, Ebenezer William. — {Provisional protection only,) 
— ** Improvements in turntables and tumbridges." 

According to this invention^ the fixed circular track upon whidi 
the bridge or table is supported and turns is furnished with a 
groove, which is by preference of eUiptical section^ and is arranged 
between two circular ridges or rails suitable for the support of 
wheels. The lower surface of the bridge or table is provided with 
a corresponding groove, and in these grooves are a number of 
spheres, which form the support of the bridge or table. In the 
centre of the fixed circular track is a fixed upright axis, which 
passes through the nave or boss of the table or bridge, small 
spheres being introduced between the axis and the interior of such 
boss or nave } and turning upon the upright axis is also a circular 
finune, which is composed of a ring of somewhat less diameter than 
the inner rail of the fixed circular track, and has radial rods or 
bars passed through it, these rods or bars being connected at their 
inner ends to a central boss or uave, and carrying on their outer 
portions wheels, which rest upon the ridges or rails and support 
the frame. This frame is between the circular fixed track and the 
turn-bridge or table, and the bars or rods carry, in addition to the 
wheels which support the frame, other wheels of such size as to 
fill or nearly fill the spaces between each two of the spheres in the 
grooves mentioned above, thus keeping them at a proper distance 
apart, and the whole constituting an arrangement whidi, the in- 
ventor states^ will not only efiOldently support a turn bridge or table, 
but enable such bridge or table to be moved by the application of 
" comparatively small power." 
[Printed, 4(i. No Drawings.] 
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A.D. 1862, October 28.— N" 2904. 
jjlUNCAN, Chares Stbwabt. — " An improved comiiouni] or 
material for coating or covering metallic and vegetable eub- 
stances to preserve them &oin. corrosion or decay." 
This "compound " consists of marine glue, gutta percha, india- 
rubber, ahelkc, maatic, copal, vegetable or niineml pitch or tar, 
" or resin, or iodine, or sulphur, or creosote, or asphalte bitu- 
men and coal tar, in combination with one or more of the follow- 
ing substances ; — Alumina, schist, quartz, slate, silejt or flint, 
marbla or potxdlaao, sand, sandstone, cement (natural or arti- 
ficial), chalk, glass, emery, tripoli, white oxide of zinc or of lead, 
or the litharge or red oiide of lead, in every case reduced to a 
fine powder, " in proportions varying from one-fourth part to five 
" parts of these powdered materials to one port or more of the 
" before-mentioned plaatic substances." The materials, when 
mixed, are heated, "to reduce tliem to a plastic or semi-liquid 
'' stat«," and are then laid upon the article to be mated while the 
latter is in a heated state also, the compound next being covered 
before cooling with one or more of the mineral powders, to remove 
" all stickiness or tack." The surfiuje may then be brought to a 
polished exterior by rubbing, and may, if necessary, be covered 
with " a coatinp or varnish composed of copal, cupreous, or other 
" vamisb, or naptha, pairafine, camphine, petroleum, or other 
" mineral or vegetable oils, or silicate of potash or of soda and 
" Sulphuric acid mixed with one or more of the above-named 
" pulverized substances. The coatings may be repeated if it is 
" desired to obtain extra thickness and protection." 

" These mineral earthy substanees must in fJl cases be 
" thoroughly washed and Ireed from impurities, and then be kiln 
" dried to desiccate and destroy vegetation. For a very hard 
" coating the substance should be composed of seven or eight 
" parts of silica, or poziolano, or chalk instead of silica, to four 
" parts of mineral pitch or tar, and t«'o parts of vegetable or 
" Stockholm tar." 

Tliia invention may be applied in the coating for protective 
purposes of bridges and similar structures, whether of metal or 
wood, as also to wirework, palings, railway sleepers, telegraph 
posts, and other articles, and is also applicable to the preservation 
of ropes or strands of hemp, or to any fibrous or textile materials 
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or fabrics. Where desirable, the compound may be covered with 
a coating of ordinary paint. 

CPrinted, 4c?. No Drawings.] 
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A.D. 1863, April 2.— No 851. 

JONES, William. — {Provisional protection only.) — " Improve- 
" ments in the construction. of ships or vessels, part of which im- 
" provements are also apphcable for constructing buildings, and 
" for various other purposes in which rolled iron is employed.'* 

This invention relates, firstly, " to rolling bar or angle iron with 
" shoulders or recesses, against or in which corresponding parts 
" of a contiguous bar will fit," or against which the edge of a. 
contiguous plate may butt, such arrangements adding greatly 
to the strength and rigidity of structures in the formation of 
which such bar or angle iron may be employed. Iron rolled upon 
this principle may be advantageously used not only for ship- 
building, but also in the erection of bridges, houses, and other 
structures. 
For the keels of ships the inventor proposes " to roll the bars 
in pairs, one part of which will have a projecting rib, while the 
other part will have a recessed groove rolled in it to receive the 
projecting rib of the other part. When the pairs of bars are 
firmly bolted or rivetted together with break joints, a keel of 
very great strength will be produced," the bars, moreover, 
being of such a section that a channel or way for the passage of 
water along the keel ^vill be obtained. 

The second part of the invention relates to the construction of 
ships or floating batteries. For such as require a keel the latter 
is formed in the manner already mentioned, and on "the top of 
" the side flanges of this keel are bolted or rivetted the garboard 
** streak plates, which are made of thick plate iron of sufficient 
** strength to receive the angle-iron flooring bars, which may, if 
" desired, be made with butt and shoulder joints, so as to assist 
" in resisting the endway strains." 

Armour-plated vessels are constructed with inner and outer 
skins, connected by bars of angle iron, " constructed on the butt 






ft 



<t 
tc 

M 
(€ 



170 BRIDGES, VIADUCTS, AND AQUEDUCTS. 

'' and shoulder principle already described/' the bars being 
" arranged diagonally alternately in opposite directions, the ends 
^ of the diagonals being made to butt against the shoulders of the 
'^ end pieces, which are rivetted to the inner and outer skins," 
and the spaces between the bars and skins being filled in with 
hard wood blocks or other suitable material '^ The armour plating 
may be placed either all externally or partly inside and partly 
outside the vessel, as may be preferred, but the lower part or 
" bottom of the vessel should be sheathed with wood, in order to 
" be coppered." 

In constructing iron-clad floating batteries, the upper part is 
made convex, and a well or vertical hole is made down through 
the vessel for the convenience of working an anchor or a pro- 
peller. Openings may be made to communicate from the 
'^ interior of the vessel to this open well, for the purpose of venti- 
" lation. A narrow gallery is constructed round the vessel, so 
'^ as to enable the occupants to get into or out of boats, or for 
" other purposes." 

[Printed, 4(2. No Drawings.] 

A.D. 1863, April 20.— N^ 984. 

HUGHES, Ebenezer William. — " Improvements in turn- 
" tables, turnbridges, and slips." 

In this invention the fixed circular track upon which the bridge 
or table is supported and turns is provided with a groove of (by 
preference) elliptical section, such groove being arranged between 
two circular ridges or rails, adapted for the reception of wheels, 
the lower surface of the bridge or table having in it a correspond- 
ing groove, and a number of spheres placed in these grooves 
forming the support of the bridge or table. In the centre of the 
fixed circtdar track is a fixed upright axis, which passes through 
the boss or nave of the table or bridge, small spheres being placed 
between the axis and the interior of such boss or nave ; and turn- 
ing upon the upright axis is also a circular frame, which consists 
of a ring of somewhat less diameter than the inner rail of the fixed 
circular track, and having radial rods or bars passed through it, 
these rods or bars being connected at their inner ends to a central 
boss or nave, and having on their outer portions wheels which 
rest upon the ridges or rails and support the frame. This frame 
18 between the circular fixed track and the tumbridge or table^ and 
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the bars or rods carry, in addition to the wheels which' support the 
frame, other wheels which are of such size as to fill, or nearly fill, 
the spaces between each two of the spheres in the grooves men- 
tioned above, the spheres being thus kept at a proper distance 
apart, and the whole constituting an arrangement which, the 
patentee states, will not only efficiently support a turn bridge or 
table, but enable such bridge or table to be moved by the applica- 
tion of a comparatively small force. 

In order to prevent accidents which might arise from a turn 
bridge or table not being in the proper position when a train passes 
on to it, apparatus is provided for locking or securing the bridge 
or table when brought into such position, and signal apparatus is 
also contrived so as to indicate whether or no the bridge or table 
is properly arranged. **With these objects sliding bolts are 
" employed, which are put in motion by means of an axis having 
*' at each end a windi handle ; this axis is about the centre of 
^' the turntable or tumbridge, and is arranged to move sliding 
^' bolts in opposite directions, so as to lock the table or bridge at 
" both sides. At the same time the axis act in the usual manner 
" on and communicates motion to signal apparatus of the ordinary 
^' construction, and in such manner that the red or danger signal 
" is shown when the bridge or turntable is not in a condition to 
" receive a train, which signal will only be changed to the white 
** or safety signal when the sliding bolts have been moved into 
** position to lock the table or bridge." 

A modification of the invention is described as being applicable 
in drawing vessels out of the water, along slips or ways in which 
spheres and wheels working in ** sets " are arranged in connection 
with " blocks " upon which the vessel is sustained, the spheres 
and wheels being connected to endless chains, and so arranged that 
one part of them are constantly below and supporting the blocks, 
while the rest aie travelling round inside it, and the patentee 
mentions that such an arrangement may also be appUed to bridges 
and turntables, in place of that first described. 
[Printed, lOd. 3>rawing.] 

A,D. 1863, April 29.— N° 1086. 

HENRY, Michael. — (A communication from Frangois Coignet.) 
*' Improvements in apparatus for manufacturing beton and 
'^ artificial stone, pugging clay, and other similar purposes, and 
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1 tha p^duotion of artificial stone, and attistic, ornamental, 
" and decorative articles, works, and BurfaceB." 

This invention relstes mainly to the manufacture and applica- 
tion of a certain beton or artificial stone for which pulflnta were 
uited to Fran9oiB Coignet on the 26th of November, 1865, 
F" 2659, sind on the 6th of December, 1859, K° 2757. The patentee 
entions that hitherto machines coiistmet«d for the manufacture 
*of such articles "have been proviiied with one or two smal] 
" qection orifices, through which the materials were forced out or 
" diachorged," but that according to this invention the machine 
ia formed with an ejection opening extendinfj continuously or 
nearly so round the discharKe end of the machine, or with a 
number of large, or numerous, or both large and nimierous ejection 
openings, bo that the materials are discharged from the machine 
freely and continuously, and with little or no obstruction or 
resistance, " The chamber or casing of the machine is constructed 
" of three parts, one of which, wherein are the ejection openings, 
" being below the two others, and one of these latter is wmove- 
" able, so that the chamber may be easily cleansed. In this 
" chamber a shaft revolres, carrying appliances for mixing, 
" kneading, or otherwise acting on the materials, and others fot 
" pressing, drawing, or heaping them towards the ejection orifices 
" and for discharging them therefrom. The passage through 
!* the ejection orifices may be regulated by an annular valve." 
The materials to be used are first partially mixed by an endless 
n a trough outside the machine, and are raised thence by 
an elevator and discharged with the machine itself, where they 
are acted upon by arms fixed upon a rotating shaft, and blades 
projecting from the interior of the easing, a fan or wheel with 
spiral blades drawing the material together towards the bottom of 
the machine, and revohing cycloidal or segmental arms or blades 
driving the material through the ejection orifices. 

' ivention also relates to the production of artificial stone 
tnd artistic and ornamental articles, surfaces, and works in 
Joignet's hetoD or composition. " For these purposes the best 

* materials should be used in the beton, such as theil or blue lias 
' lime and Portland cement or other superior ingredients. The 
' powdered lime and cement should first be mixed in a dry state, 

• and combined with sand, broken or powdered marble, glass, 
' granite, flint, or other hard natural stone or Buhstaiice, and 

ineral color if required. When mixed they are introduced 
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" into the machine described with a little water, and after having 
" been treated therein are left at rest a little while and subjected 
^' to a second treatment in the same or another like machine ; 
this may be repeated or protracted. The whole is then sub- 
jected to sustained and forcible agglomeration, and a product 
will be obtained capable of being polished by friction. For 
this purpose it is first indurated by drying, exposure to air, or 
coating with biphosphate or bicarbonate of lime, or silicates or 
other Gfaline matter, and is then rubbed with sandstone grit, 
emery, trip, rouge, or other such matters, employed consecu- 
tively or otherwise. If this should rub off the outer or indurated 
surface the block or piece of beton or composition is washed 
and again dried and indurated by coating with saline matters. 
" This may be repeated after each polish." 

Imitations of agate, porphyry, jasper, and granite, as well as 
other ornamental effects and articles, may be produced by employ- 
ing *' coloured and variegated agents " in the manufacture of this 
beton ; and if desired these agents may be at or near the surface 
of the beton, " leaving the rest thereof unmixed." This last 
effect may be produced by forming the artides required in moulds, 
by which means the colouring agents may be kept to the outside 
of such articles. And the patentee claims the production of 
statuary and other articles from this beton in moulds composed of 
^' plaster, beton, cemeut> and similar materials," as one part of 
his invention. 

This beton may be employed in the construction of bridges and 
viaducts, as well as other erections, in some cases the beton being 
strengthened by the introduction into it of wire, cloth, nails, 
hooks, or fragments of wire or metal. 
[Printed, lOrf. Drawing.] 

A.D. 1863, May 27.— N<> 1332. 
KENNARD, Howard John. — "Improvements in the con- 
" struction of wrought -iron cylinders for piers or piles to bridges, 
" \Tiaducts, or for other foundations or structures where the sink- 
** ing of cylinders is required." 

This invention consists in constructing cyUnders of wrought 
i^on, '^ where such cylinders require to be made air or water tight 
" for the purpose of being sunk into the ground, by first forming 
" any convenient number of segments that the size of the cylin- 
" ders may require," each of which segments is provided w^^^ss. 
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internal flange, fixed or formed all round the edges of the same, 
the surfaces of such flanges and edges being then planed, and the 
segments connected by bolts passing through these flanges, suit- 
able packing being, if desirable, interposed between such surfaces. 
The patentee thus defines the manner in which he prefers to 
form the flanged segments : — 

'^ I manufacture an angle iron of such a form that upon one 
'^ external face of the same there is a raised surfitce or fillet 
running along at or near the apex of the angle iron. I then 
rivet this angle iron in an air or water tight manner upon the 
'' inner surface of the plates forming the segments round the 
edges of the same, in such a manner that the side of the angle 
iron having the raised surface or fillet forms the flanges to the 
segments, it being for this purpose provided with the requisite 
'* bolt holes. I then plane or turn such raised surjBace or fillet of 
the flanges so formed, and also the edges of the plate, so that 
the fiUet and the edge of the plate together form a perfect plane 
meeting surface, thereby insuring a water or air tight joint 
" between the segments when bolted together to form the cylin- 
" der. Or, instead of employing the before-described form of 
** angle iron for forming the flanges, I employ tee-iron for that 
'* purpose, rivetting the table of the same to the plate, and 
" planing the edge of the table, together with the edge of the 
'* plate, to form the air or water tight joint." 

" In other cases I rivet the ordinary form of angle iron upon 
" the plates in such a manner that the edges of the plate project 
" slightly beyond the angle iron, and I then plane the edges of 
'' the plates, so as alone to constitute the meeting surfaces, and I 
" insert suitable packing between the joints of the segments when 
*' they are bolted together, so as to render the cylinder air or 
" water tight. Or I sometimes form the said flanges by setting 
'' up the metal of the plate itself, or by welding or rolling the 
" metal for forming the flanges on to the plates.'* 
[Printed, lOcJ. Drawing.] 

A.D. 1863, July 10.— No 1723. 

DE BERGUE, Charles. — '' Improvements in piles for foimda- 
** tions, and in piers for bridges and other buildings or struc* 
'* tures." 

This invention consists " in constructing iron cyliudrical or 
'' oiher shaped piles (cast iron being preferred) of a series of 
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" lengths, capable of being united to fonn a long continuous pile 
*' by turning the ends to fit square against each other or at right 
" angles to the length, and either by enclosing the ends in a belt, 
'' or ring, or socket screwed to receive the ends, and forming 
" to them screws to fit the socket, or by connecting them by 
screwing them together, without an external or projecting 
socket, one into the other, or both on to a connecting tube or 
" piece, screwed externally or otherwise than by flanges (as the 
" main object is to use hollow lengths of a diameter too 
'' small to admit access internally for bolting together), and 
*' in combining a series of so constructed piles into a founda- 
" tion, or pier, or substructure; and if continued into a super- 
** structure by capping, bracing ties, or other framing or 
" means of union. The intention is that the bottom length is to 
" be pointed, and that the pile, either in two or more lengths, is 
" to be driven by means of a heavy ram with a small lift, so as to 
'^ produce an efPect assimilating to pressure rather than a sharp 
" blow, and using a temporary capping of metal or wood or other 
materials, either separately or in combination, the capping 
being removed and transferred to the top of each length as it 
" is successively added. If any inequality of level of top surface 
" of a. series of such piles should occur from difficulty of driving 
to an uniform level, then spedal top lengths may be employed. 
When belts, rings, or sockets are used they may be projecting, 
or partially or completely countersunk. Where the ground is 
^' soft, and to this case the invention is more particularly appli- 
cable, the piles should be hollow for substructure, but for the 
superstructure may be either hollow or solid." 
Among the advantages claimed by the patentee for this inven- 
tion he mentions that " the piles or tubes can be cast with more 
" than the usual soundness and economy, owing to the absence 
** of lugs and projections on their sur&ce, which enables the 
" moulding of them to be effected by machinery, and con- 
" sequently the core to be preserved perfectly central during 
** casting." 

[Printed, 1«. 4<l. Drawings.] 

A.D. 1863, August 6.— N« 1937. 

DOWSON, Joseph Emerson. — " A new application of rolled 
** metal plates to the formation' of roadways^ bridges, tramways, 
^' and other j B ir a c tu reSt** 
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Tliis iuvention relates in the first place to the manufactare and 
use a! rolled metal phtes of a trough-like sectioa, having flat, 
concave, convex, or otherwise formed soles or webs, with angular 
edge plates or flangea along each side, or with a single &tiige 
when intended for railway purposes. The double flanged platea 
are bolted or otherwise attaclied together, " flange to flange, the 
' said flanges lapping over or abutting against each other, or 
' having abutment pieces of metal or other suitable hard material, 
' placed, fitted, or run in between the surfaces in cantaot, and 
' which surfaces may be either flat, or one nuij be made hollow. 
Leave, or undulating, ivhile the other ia made round, convex, 
' &c., to fit the neighbouring plate." Or such plates may be 
joined by angle iron roUed to the required section ; or they may 
be joined flange to flange by inverting every alternate plate; or 
they may be placed flange to flange in regular order, to form an 
arch or invert ; or they may be joined so as to form a cylindrical 
structure, in which form they may be used in constructing the 
ntasts and yards of ships and the like. Such plates may also be 
combined so as to form the soffits of arches, or the roadways of 
bridges, as well as platforms, floors, breakwaters, and other " sen 
" or river structures," and may be applied in the formation of 
" all land or marine structures^ or puts thereof, whether of an 
" engineering, architectural, mechanical, or other character." 

The invention also relates " to the application of the aforesaid 
" metal plates to the formation of hollow shafts, columns, piles," 
aud other hollow structures and articles " by joining the plates 
" with single or double headed T iron, the soles or webs of such 
" plates bdng flat, concave, convex, or otherwise formed, and the 
" angular edges or flanges made to pioject internally or externally, 
" or both internally and externally, according as the case may 
" require." And these structures or articles may be strengthened 
by introducing " a flitch plate or plates running through their 
" axes longitudinally and extending across, between, and through 
" the flanges or longitudinal joints transversely,'' such flitch 
platea being of metal or any suitable material, and in con- 
" tinuDUB, sectional, or trussing form," as requisite. 

Another part of the invention relates to ■' the formation of 
" grooves or channels in combination with hollow shafts, columns, 
" piles, struts, and the like, formed of the said metal plates as 
" aforesaid, by attaching such grooves or channels to the said 
" ebafts, columns, piles, struts, and the like through the flangea 
" thereof, which grooves or channels will eerw to hold in place 
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slabs of stone, plates of metal, timber, framed or otherwise, or 
any other suitable material for forming retaining sea and other 
walls, or for holding in place the aforesaid rolled metal plates. 
** The said grooves or channels may be made of metal or other 
" convenient material, and may either be made of one or more 
** pieces." 

Another part of the invention consists (as abeady alluded to) 
in the application of plates having a single flange for railway pur- 
poses, in this case the flange running longitudinally along the 
outer side of a plate rolled into the form of a portion of a cylinder, 
the flange supporting a rail which is hollow on the underside so 
as to fit thereon, and the other portions of the plate curving 
downwards from each side of the flange and " resting upon the 
*' ballast," the two lines of plates and rails forming a railway, 
being united by suitable struts and ties, and a cushion of india- 
rubber or other suitable material being placed between the under 
side of the head of the rail and the top of the flange. The ends 
of these plates may be secured together by fishing plates, angle 
irons, flanges formed upon them for the purpose, or any other 
statable means, but one arrangement of parts applicable for a 
railway is, however, described in which the plates have a flange at 
each edge, turning either upwards or downwards, and the rails of 
the permanent way are secured with the aid of blocks or chairs 
to the middle parts of the plates, the rails apparently being placed 
across the plates, and not running in Hne with them. 

[Printed, lOd. Drawings.] 

A.D. 1863, August 13.— N° 1998. 

DENNETT, Charles Cotton.— "An improved method of 
*' fireproof construction for buildings by the use of arches formed 
" of concrete." 

This invention consists in the employment, in the construction 
of fireproof buildings and other structures, of a certain concrete, 
which is used in the form of arches. The concrete is mentioned 
as being composed of sulphate or carbonate of lime, together 
with broken calcined cinders, bricks, or other porous material, in 
Buch proportions as may be found suitable for the particular 
structure reqidred, this concrete being '* laminated with either 
" wood or iron." The patentee states that the precise propor- 
tions cannot be given, *' as they will differ according to the 
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'^ greater or less strength required," and he states that for bridges 
or viaducts, as also for the foundations of heavy buildings in 
" soft or boggy situations,'^ the concrete is ** made with hydraulic 
*' materials." 

This concrete is described as being applicable to shelves and 
benches for pantries and larders ; trimmer arches under hearth- 
Stones ; floors for cottages, " the top surface being polished," and 
the arch acting " as both ceiling and floor in one mass ; " churches 
and other public buildings ; the floors of mills and warehouses, 
where the concrete may or may not be covered with a wooden, 
tiled, or stone flooring ; and also for dormer or lantern lights. 
The arches may rise from suitable girders or springing pieces, and 
miay be provided with ventilating pipes or flues, or other a^uncts 
as required. 

[Printed, Is. 8rf. Drawings.l 

A.D. 1863, August 24.— N° 2096. 

STACK, Fbederick Rice. — " Improvements in the construction 
^' of military bridges, piers, landing stages, and escalading appa* 
" ratus." 

According to this invention each bridge or apparatus is con- 
structed longitudinally of two or more beams or frames, which 
beams or frames may be composed of upper and lower bars, either 
or both of which may be of curved form, trussed with vertical 
trusses, and braced by diagonal rods or ties, the whole composed 
of suitable materials and so contrived as to combine strength with 
lightness. These beams are combined together transversely, and 
a floor formed between them, this being efFected by the use of 
fillets of wood, plartes or bars of metal, or strong basket-work or 
wire netting. This apparatus " is mounted near oae of its ends on 
*^ an axle, with or without springs, ha^dng two or more wheels, 
*^ which may be readily removed irom and readily appUed to the 
'^ axle as occasion may require. At that end of the beam ^ich 
'^ JM mounted on the axle there may be for some purposes applied 

a system of cross bars, by which a number of men may be 

employed in moving the beam in the required directions, 
'^ Behind or before the axle, or between it and the men or horses 
^* or other motive power employed in poshing or pulling the 
'^ apparatus, a strong metal ball-proof shield is attached when 

seoessajy, in such manner as to protect the men, and also 
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** sometimes to aid in counterbalancing that part of the machine 
which is beyond the axle. The shield is capable of being 
placed at any part of the machine, but preferred at a spot 
^^ behind the axle; other materials may be used as a counter- 
'* balance, and the mantlet or shield may be either fixed or 
^' moveable. The shield is capable of being retained in an 
" inclined position, so as to cover the men or other motive power 
" who are behind it, and is also arranged to turn on axes, or 
otherwise, in such manner that when the apparatus has been 
run into position the shield maybe lowered so as to form 
an inclined platform up which the men may more readily ascend 
to the platform of the framed beams. In some cases four wheels 
are employed, and provision is also made for harnessing horses 
^' or other animals to the axle or other part of the apparatus. 
*' The machine can also be made in such a manner that when not 
required for use or for transport on board ships it c^n readily be 
taken to pieces, and compactly stowed in a small compass ; for 
transport on land it can either be taken to pieces or folded within 
or upon itself, or sHd within itself. The axles, wheels, and 
^' shield may be so used as to form a sort of cart or waggon, into 
which aU the short lengths and other portions of the structure 
can be conveyed,'^ one <» more smaller wheels being in some 
cases added i *' or, if more convenient, the whole apparatus can be 
*' conveyed from place to place as a common cart, simply on its 
'* two wheels. In addition to the above the machine is made in a 
" form applicable for the attack of stockades. New Zealand pahs, 
*' or walled defences, even without breaching, by means of jointing 
the beams or bars supporting the footway so that an inchned 
roadway will be made up to and down from the wall or like 
'* defences, inta the enemies' stronghold. This is accomplished 
'' by means <^ upright standards in or near the centre of the 
<' beam, which support wire cht other flexible ropes, or jointed bars 
" attached to the ends of the beam, which act as sua^nsion or tie 
" ropes or rods during the operation of Conveying or pushing the 
" madiine forward. When run into position the ropes or bars 
" are loosened, so as to allow the ends of the beams to fall, leaving 
*' a platform in the middle, so as to enable any number of troops 
*' to ascend at one end and descend at the other/' 

When the shield is moveable, it is raised and lowers by means 
of a wire rope passing from it over a pulley carried by an i^iright 



(S 



<( 



(< 
(( 



f 



ISO BRIDGES, VIADUCTS, AND AQUEDUCTS. 

standard, and thence to a drum or barrel on which it is coHetl, 
motion heiug friven tti this drum or barrel wlien necessary by a 
winch and ^fearing, the same apparatus also serving (by tneans of 
another rope) to raise and lower one portion of the beams and 
platform when it ie desired to obtain an inclined roadway on each 
.nde of a waU or stockade as mentioned above, 

[Priiil«d,l!. M. Drawings.] 

A,D. 1863, November 21. -N" 2929. 
TURNER, Thou \s.— {Provisional protfcfion only.] — " An im- 
proved fireproof floor oi roof for buildinga, bridgea, and other 
" structures." 

Before desaribinff this invention the inventor refers to the 
ordinary system of forming a fireproof floor by introducing con- 
crete between and over a series of iron beams or joists, the concrete 
being supported between sucli beams or joists by laths resting on 
the bottom flanges thereof, and he then proceeds to stat« tliat in 
this invention the concrete is, according to one modification, 
made to entirely surround or encompass the iron beams or joists, 
bung applied below as well as between and above them. In other 
modifications the beams or joists are made " of an open construo- 
" tion, so that the concrete is continuous and united through the 
" openings in the beams or joists, and the entire structure be- 
" comes a rigid and continuous mass." In order to apply the 
concrete a temporary surtiM» of boards or other material may be 
placed below the beams or joists, the concrete being poured upon 
this surface in due quantity, and such surface being removed after 
the concrete has become " set " and hardened. Plaster to form a 
" finished ceiling" may be applied to the under side of concrete 
thus placed, or the under side of such concrete may itself form the 
ceiling. If desirable, the concrete may be strengthened by '" slips" 
or " straps " of wood or metal embedded within it. 

" In some cases, when the beams or joists are of an open con- 
" Btruction, and when it is ivislied to reduce the depth or thick- 
" nesa of the floor as much as possible, the wooden bearers for the 
" flooring boards may be liud directly upon the iron beams or 
" joists with or without cheeks, and the concrete may be filled in 
" only to the tops of the iron beams or joista, or to a slightly 
■' higher level with the wooden bearers partly embedded in it." 
[PriBted,*(. Nb Drawing".] 
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A.D. 1863, November 21.— N° 2935. 

FINCH, Edwaed. — " Improvements in constructing the floora 
" of bridges, bouses, and otber buildings." 
The inventor says : — " For these purposes, in forming a floor 
according to my invention, girders or beams (by preference, of 
^^'rought iron and constructed as heretofore) are used, but other 
** construction of girders, whether of j iron or other materials, may 
be employed. On these girders or beams bars of T iron are 
fixed parallel to each other by rivetting or otherwise ; or barja 
" of bridge or trough iron, or of angle iron, or bars of other forms^ 
may be similarly used in place of bars of T iron, so long as 
they are suitable for having the edges of sheet iron or steel 
" fixed thereto. When using T iron the sheets or plates are cut 
" somewhat wider than the space they have to fill, and they are 
slightly curved or bent and sprung into the spaces between the 
bars of the T iron, and are there fixed by keys passed through 
" holes formed at intervals in the limb or leg of the T iron, the 
" head of the T iron bars being fixed to the beams or girders by 
" rivetting or otherwise. This undulating surface is covered wilji 
concrete, asphalte, or other suitable material, and over that 
stone or other flooring is applied. When using bars of other 
forms the edges of the bent plates or sheets are fixed to the 
angles or sides of such bars by rivetting ; in other respects the 
" construction of a floor is as before described." 

Different modifications of the invention are described, the 
inventor stating that " arrangements of many different forms may 
" be made " without departing from his invention. 
[Printed, 2*. 4d. Drawings.] 

A.D. 1863, December 8.— N° 3085. 

THORNTON, Robbrt. — {Provisional protection only.) — " Im- 
** provements in the construction of railway and other bridges." 

This invention relates to the construction of "bridges of great 
** span " by " a combination of most or all the principles of bridge 
" building at present in use." 

" In carrying out the first part of this invention one or more 
^* cables of iron wire are used for each girder, passing along the 
" upper edge of the bridge, and attached to it by suitable appli- 
" ances. This cable is continued over the top of the piers of the 
** bridge, and attached to both sides pf the river or s^ace i» h^ 
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*' bridged by meanfl of anchors or other suitable fixing apparatus, 
'* and in passing over these piers is secured to another apparatus 
** to allow for its expansion and contraction. The bridge may 
" also be constructed of two or more box girders, as circumstances 
^ may require.** 

In carrying out the second part of this invention the pendant 
lever principle is adopted, and in this case the tubular and lat- 
tice girder principles are combined in the manner now to be 
** described. From the pier ends of the levers and for distances 
•* of two-thirds towards the centre of the span tubular girders are 
^ used; the remaining distance at the centre is completed by a 
" lattice or bow-string girder; if the latter, it is extended from 
** about a quarter of the entire distance from each pier, also im- 
" parting to it the form of an elliptical curve, secured to the main 
*' girder by vertical framework. There are also fixed transversely 
" web girders, with diagonal stays, thereby imparting to the 
" whole structure lateral stabihty." 

** The roadway is covered with timber laid diagonally, and 
'^ secured to the transverse girders by bolts ; and, in the case of a 
" railway, a second layer of timber is applied longitudinally, to 
" which the rails are fixed." 

Although these improvements me set forth in the first place as 
relating to bridges of '^ great span," the inventor states at the end 
of the Specification that they '^ are equally applicable to and 
" suitable for bridges of other kinds." 
[Printed, 4(f. No Drawings.] 
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AJ). 1864, February 10.— N° 352. 

MlDDLETON, Samuel. — {Provisional protection only.y^'' Im- 
** proved methods of deadening the noise produced by engines 
'' and carriages in passing along railway bridges and ^daducts." 

The inventor says : — " The first part of my invention consists 
'* in fitting what I term an absorbent or deadening mattrass to 
** the under side of bridges and arches. About one foot, more or 
** less, under the bridge or crown of the arch I place upon proper 
8upp<Nrts one or more thicknesses of felt, kamptulieon, or cloth, 
or I emplojA metal or wood floor, and fill up the space between 
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** it and the under side of the bridge or top of the arch with tan, 
'' sawdust, (^ other like sound absorbing material.'^ 

*' My invention also consists in cutting slots, say about a foot, 
" more or less, long in the rails which are to be used on bridges 
^ and viaducts, and in filling the slots with vulcanized caoutchouc, 
'' gutta percha, lead, or other sofi; metal. I cause the top of the 
** filling to spread out at each side, and I also place vulcanized 
'' india-rubber, gutta percha, or other like material upon the 
" sleepers and under the chairs. I prefer that these filled rails 
" shall be laid on the bridges and arches, so that the filling in one 
" rail shall, as it were, break bond with the filling in the other 
" rail of the pair.'\ 

" My invention also consists in the employment on railway 
'^ bridges and viaducts of troughs at the sides of and rising above 
'^ the rails filled with water or other liquid, in order that the 
" wheels may run in water." 
[Printed, 4d. No Drawings.] 

A.D. 1864, February 15.— N*> 388. 

HASELTINE, George. — (A communication from George H, 
Bruce and Samuel S, Shinn,) — {Provisional protection refused.) — 
" An improved bridge." 

This invention " consists chiefly in the novel combination of 
" two bridge frames to form one bridge, one of which frames is 
** designated the ' arch frame,' and the other the ' truss frame, \ 
each being a complete self-supporting structure; and in the 
employment of a tongued wedge with each pair of principal 
" rafters at their apex for the purpose of filling the space left 
" between the ends of said rafters in such a manner as to com- 
pensate for any shrinkage of the timbers or any sagging of the 
bridge, as well as to prevent any side slip to the rafters. The 
" arch frame is composed of several arch beams framed together 
" at their contiguous ends, and truss braces or principal rafters, 
" which rafters are placed in pairs and stepped on the said beams 
" at the foot. There is a pair of rafters for each beam, and 
" suspension rods which sustain the swing beams forming a part 
'* of the truss frame. The truss frame is composed of the truss 
** braces or principal rafters, arranged in pairs, and stepped on to 
" the said swing beams at the foot with suitable tie rods, and 
" suspension rods which sustain central swing beams. Each of 
" the tie rods are of sufficient length to paas t\«wv^\*CK!t^'^ ^\ S^^ 
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" swing beams in a manner to tie together the two beams upon 
*' which each pair of the rafters of the truss frame is stepped. 
** These swing beams are so placed when the two firames are 
^' united that one of them will be directly imder the apex of each 
'^ pair of the principal rafters of either frame," so that suspension 
rods passing down from the principal rafters of the arch frame 
will sustain the swing beams on which the rafters of the truss 
frame are stepped, and those that drop or pass down from the 
rafters of the truss frame sustain the central swing beams. The 
wedges have tongues " on either side," which enter into grooves 
formed to receive them in the ends of the rafters, thus effectually 
preventing any " side slip " of the latter, and the bridge is also 
strengthened by metal pieces bolted to the arch beams, and so 
arranged as to bind the two frames together, these bolts forming 
" stirrups under the central swing beam." 
[Printed, 4d, No Drawings.] 



A.D. 1864, March 8.-.N» 575. 

SYMES, James. — "Improvements in pontoons or caissons, 
" applicable to building structures in water and to other useful 
" purposes." 
This invention is thus set forth ^ — 

** I propose to construct the pontoon or caisson of iron, o£ any 
required dimensions. The proportions which I consider efficient 
would be about 100 feet long, 50 feet wide, and 30 feet deep, 
" the bottom or floor consisting of a horizontal division or par- 
** tition placed about 20 feet from the top of the caisson so as to 
" divide it into two chambers, the upper chamber being 20 feet 
" deep, and the lower chamber 10 feet deep, without a floor or 
bottom. A large circular or square hatchway is made in the 
partition, and is provided with vertical walls rising to the top 
" level of the caisson, whereby communication is established 
" between the upper and lower chambers. The hatchway is 
" furnished with a valve closing or opening the division as 
" required. The valve being closed the pontoon caisson is floated 
" over the spot wliere a foundation or other work in water is 
" required to be performed. The valve is then opened and the 
'' water let into the upper chamber, which sinks the pontoon to 
" the bottom, say to a depth of 20 feet, and when the water in 
" the upper chamber is on a level with the water outside the 
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'' valve is shut, and water is pumped into the upper chamber 
" until it is filled up 10 feet above the level of the river or other 
'' water (and the upper chamber must always be left so filled up 
'* 10 feet above the level of the water), so that the 10 feet of 
" water will cause a downward pressure equal to counteract the 
" upward tendency of the pontoon caused by the withdrawal of 
*' water from the lower chamber (as hereafter described). This 
'' extra weight of the upper chamber (which can be constructed 
" larger in area than the lower chamber) will drive or force the 
" lower, edge of the pontoon down into the clay and stanch the 
" lower chamber, which is then to be pumped out dry, when the 
'^ workmen may descend therein through the hatchway." 

" The work being finished water is let into the lower chamber 
" and pumped out of the upper chamber, when the pontoon will 
'' rise. In tidal waters it is evident that pumping may to some 
^' extent be dispensed mth, since ingress and egress by apertures 
" and valves or taps could be arranged for the supply or with- 
^' drawal of water. To operate upon rocky or hard uneven 
ground or surfaces I propose to apply a cushion of gutta 
percha or india-rubber under the lower edges of the caisson, 
whereby the pressure may be communicated to the inequalities 
" of surface, and a water-tight union effected. Or I propose to 
'' apply to the sides and bottom a chain or rope network and 
canvas or other strong flexible waterproof fabric, whereby when 
the caisson is lowered and set the work may be begun on such 
'' fabric, and the edges afterwards cut away when the work i^ 
" finished and the pontoon is to be raised." 

" The caissons may also be made of double sides, open at 
" bottom, and a gutta percha or india-rubber wall inserted 
" therein, so that the pressure of the caisson may force the soft 
material to penetrate into imequal surfoces, as before. The 
caisson may also be made in vertical sections or divisions and 
held together by flanges, screw bolts, and nuts, with india- 
" rubber washers between the flanges for tightness. This ar- 
" rangement will enable the caisson to be readily removed from 
" certain descriptions of work." 

The invention is applicable in building bridges, as well as 
numerous other purposes in which pontoons or caissons are 
equired. 

[Printed, 4d. No Drawings.] 
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A.D. 1864, April 4.--No 836. 

STEPHENSON, George Robbet. — {Provisional protection 
only.) — " Improvanents in the method of levellinf^ for and 
" forming the foundations either under or above water for 
'' cylinders, piers, sea or river walls, and dams for bridges & 
** other structures." 

For these purposes the inventor uses cutters or jumpers working 
on a centre previously fixed in the place to be levdled for the 
foundation, or the centre itself may be used as a cutter. " The 
" form and position of the cutters or jumpers will be varied for 
" use in rock or in hard ground, and motion can be given to the 
*' cutters or jumpers by means of steam or other power on a stage, 
^ or on floating pontoons or lighters, as may be convenient.'' 
[PrintecU^/. No Drawings.] 

A.D. 1864, April 20.— N» 980. (* *) 

SHAW, John. — {Provisional protection only.) — '* Improvements 
in iron caissons, and in apparatus to be used in sinking the 
same, and in sinking cylinders and piers for making foundations 
*' under water.'* 

The object of this invention ** is to facilitate the operations of 
" sinking caissons, cylinders, and piers, for making foundations 
" under water, and to economise labor in raising and discharging 
" the soil or materials excavated, and at the same time dispense 
** with the use of pumps for drawing off the water." 

The invention consists in forming caissons with curved sides 
and flat ends, *' with flanges on the top and bottom of all the 
upper caissons, and flanges on the top only of all the bottom 
caissons." The ends of the caissons are furnished with pro- 
jections which " fit into each other and form a puddle box when 
" put together, and the caissons are built end to end, and raised 
" in tiers, with water and air tight joints bolted together, to the 
'* length and height required." 
** The apparatus consists of a condenser or chamber fixed on 
the top of the caisson, cylinder, or pier to be sunk, and is made 
to receive air through flexible tubes by means of an air pump 
worked by a steam engine to a pressure sufficient to force out 
the water from the bottom of the caisson, cylinder, or pier, and 
thereby enable workmen to sink the same down to a solid 
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foundation without the aid of pnmps/' The condenser or 
chamber is made " of aufiOicient capacity fbr men to wori^ in, and 
" is fitted inside with a hopper for discharging the soil or 
" material excavated, and a smaU cistern," the hopper being 
placed on a part of the condenser that overhangs the caisson, and 
a windlass being fixed over an opening left in the centre of the 
condenser for raising the soil or material from the caisson. The 
hopper is furnished with a valve at the top and another at the 
bottom, the valve at the top being opened when material is to be 
deposited in the hopper which has been brought up by the wind- 
lass, the bottom valve remaining closed, and being only opened 
for the discharge of the material from the hopper into a punt or 
barge. The small cistern receives the water drained from the 
materials in the hopper, such water being allowed to pass away 
therefrom by the opening of a cock. A pipe is attached to the 
hopper and desoends down the caisson, in order to blow the water 
out of the caisson when required, the top valve of the hopper 
being closed and the lower one opened for the discharge of 
water. 

CPrmted, 4<2, No Drawings.] 

A.D. 1864, May 25.— N° 1302. 

WHITING, James Edwakd. — {Provisional protection only,) — 
'' Improvanents in girders for bridges and other structures.'^ 

These improvements are thus defined :— - 

'* My invention consists in forming the top chord in tension 
" in horizontal open girders, as hereafter explained. The lower 
*' chord is in tension, as usual. I reverse the strains in the top 
'' chord of those girders known as warren and lattice girders, so 
" that, instead of being borne in compression at the centre, they 
*' are borne by tension from fixed stays on the land, which stays 
" are independent of the bridge or girder, that is to say, instead 
'* of the strains in the top chord accumidating towards the centre, 
" and being borne by a compression plate, they are acoumtdated 
" when the bridge is loaded towards the ends and borne by the 
" stays. The advantage of this will be that the top and bottom 
" chords can be made in a portable form, such as that of a wire 
'^ cable with eyelet holes or in joints, and the latticework or struts 
^' and ties can fold up. Both chords are made in portable form 
'^ and flexible, so that llie girder can be constructed on shore^ and 
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" may be drawn across any place to be bridged in a loose irregular 
^' catenary, and may then be tightened by a crab or otherwise to 
" a horizontal position/' 
[Printed, 4<?. No Drawings.] 

A.D. 1864, June 20.—N» 1467. 
GALLEY, Samuel. — (Provisional protection only,) — "Improve- 
** ments in the construction of bridges and viaducts." 
These improvements are thus set forth :— 
I propose, in the construction of bridges and viaducts, to 
" introduce certain metallic or wooden rods for the purpose of 
strengthening or sustaining the structure, and when desired 
*' suspending the way." 

In order to make my improvements more clearly understood, 
1 will now describe them only as applied to two piers and one 
span or opening of a bridge. I propose to carry a metal rod (or 
rods) on each side of a pier to the opposite pier ; this rod (or 
rods) will start from the foundation (or even below it) of the 
" one pier, and forming an arch (semicircle or otherwise), pass 
" into and to the foundation of the opposite or next pier; I 
" also carry another rod (or rods) in a similar manner from the 
" foundation of one pier to another of an eliptic span ; or I carry 
'^ rods of any rise (semicircle, segment, or elipse) in the maimer 
'' before mentioned, to support or sustain the sides or framework 
" of the bridge, or suspend it if required. But if from any cause 
" I do not require to carry my rods from one foundation to the 
other, I rest their ends on any part of the elevation of the piers. 
It wiU be understood that if it be required to suspend the centre 
" of the framework of the span, the form of the rod must vary 
" accordingly, and I do not confine myself to any form of rod or 
" support, as they must vary to suit the circumstances of par- 
" ticular cases. The arc, semicircle, segment, or elipse, may be of 
** any material suitable for the nature of the bridge or viaduct to 
" be constructed. These rods will be attached to parts of the 
*' piers and framework of the bridge wherever required." 

[Printed, 4rf. No Drawings.] 

A.D. 1864, August 31.^N» 2142. 

FURNESS, George, and MOORE, Lewis George.—" Im* 
" provements in caissons employed in constructing embankment 
" and other walls, piers, breakwaters, and other like structures." 
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The patentees say : — " For these purposes it is preferred to em* 
ploy caissons of an elliptical horizontal section, but other formd 
may be resorted to when carrying out our invention. Each 
caisson is constructed, as heretofore, of a series of short lengths 
or rings, which are connected horizontally by flanges and screw 
bolts and nuts, as heretofore ; but in addition to these horizon* 
tal joints, each short length or ring is formed of two halves or 
parts, which go together by upright flanges fastened by screw 
bolts and nuts, so that whilst a caisson consists of a series of 
short lengths or rings connected horizontally together, as 
heretofore, the two parts or halves of each short length or ring 
are connected vertically, so that when a series of caissons have 
been sunk to a given depth, and parts of a foundation have 
been formed therein to the height where the caissons are to form 
permanent parts of the work, the inner halves, or parts of 
the caissons which are above the permanent structure, may be 
removed, whilst the outer halves or parts are allowed to remain, 
in order to present an arched coffer dam to prevent the wat^ 
from getting to the interior whilst the work is being carried 
up, more or less resting on the foundation or parts of the 
foundation formed by and in the lower and permanent parts 
'' of the caissons. In some cases wood or other piles are driven 
'^ in the angular spaces where the upright flanges of two neigh* 
" bouring caissons come together, in order to give support and 
render the junction water-tight when the inner halves or parts 
of the caissons have been removed. The upright flanges may 
not only be used for connecting the two 'parts or halves of a 
short length, but they may also be used for connecting the 
*' ndghbouring caissons together vertically," 
[Printed, 1«. I(k2. Drawings.] 

A.D. 1864, October 20.— No 2593. (* *) 

SHAW, John. — " Improvements in coffer dams, and in apparatus 
*' to be used therein, and in sinking cylinders and tanks for 
" making foundations under water." 

According to this invention the patentee forms the coffer dams 
*' of iron caissons with curved sides and flat ends, the upper 
'* caissons having flanges at top and bottom, and the lower cais- 
" sons at the top only." 

These unproved caissons ** have also vertical flanges projecting 
*' at right angles from their flat ends, which flanges, when the 
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'* caissons are brought together, fit into eadi o^er and form 
** puddle boxes." 

In making a foundation the patentee places these ciassons ''end 
'' to end, raising them in tiers to the length and height reqwed, 
^ the water and air-tight joints being made by bolting th« flanges 
" together with screw bolts and nuts." They are sunk in the 
following manner: — On the top of a caisson, making an air- 
ti|^t joint, is bolted a compartment which is termed the con- 
denser, and by means of an air pump worked by a steam engine 
air is introduced into the condenser through flexible tubes by an 
air pipe, *' and with sufficient pressure to force out the water from 
'' the bottom of the caisson (as it descends, until it reaches the 
*^ bottom), thereby enabhng the workmen to sink it down to a 
** solid foundation without the aid of pumps. Men working in 
^ the condenser raise the excavated soil or material through an 
''' opening left at the bottom of the condenser, using a windlass 
" or other contrivance suitable for such purpose, and tipping the 
'' soil as it is raised into a hopper placed inside the condenser, 
*' and then, by opening and closing the top and bottom valves," 
**^ the soil or material in the hopper is finally discharged into a 
" barge or other receptacle brought beneath the hopper, or which 
** may be reached f^m a trough leading from it." 

The valves mentioned above are placed one at the top and the 
other at the bottom of the hopper, the upper valve being opened 
for the excavated material to be deposited in the hopper, and the 
lower one when it is to be discharged therefrom. A cistern con« 
nected with the hopper receives any water which may drain out 
of the excavated material, and a pipe passing from the hopper to 
near the bottom of the caisson is used for the discharge of water 
from the caisson by the application of compressed air. 

This invention is applicable not only in forming foundations, 
but also in mining operations and other works, 
[Printed, lOcf. Drawing.] 

A.D. 1864, October 26.--.N' 2647. 
WILTON, Robert William. — (Provisional protection only.) — 
** Improvements in the construction of roofs, walls, partitions, 
*' bridges, fences, floors, and the ribs or framing of ships and 
" boats." 

This invention consists " in bending the ribs used in the above 
^^ constructicnB into a serpentine fbrm, so that the sides of tho 
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^' adjoimng ribs touch each other at certain points, where they- are 
" joined together by bolts, rivets, or otherwise. Also in a variation 
of the same principle, which consists in the intertwining of screw- 
shaped coiki of metal or other material, and used in the same 
manner as the serpentine ribs." 
Several illustrations of the invention are given by the aid of 
drawings. In one case serpentine or undulating ribs are placed 
side by side, and rivetted together at what may be termed the 
highest points of the undulations, while in another case " screw- 
^' shaped " coils are intertwined in such manner as somewhat 
resemble a network. The application of the invention to the 
construction of a bridge or archway is also described, the ribs being 
here strengthened by transverse bars, and apparently covered in* 
with timber, this arrangement being mentioned as apphcable for 
the *' skeleton of a ship " when turned upside down. The inventor 
does not confine himself to ^'any precise curves'' in bending 
the bars. 

[Printed, %d. Drawings.]! 

A.D. 1864, Deewnbet 10.— N° 3069. 
SEDLEY, Akqblo Jambs.-^'^ Improvements in the eonstrttOtion' 
^' of bridges." 

The object of this invention is to construct bridges '' without 
'•' the use of centering, so as to combine the lightness of the 
" principle of suspension with the rigidity and strength obtainable 
'* by the arch or girder principle.'* 

The piers are " made portions of the construction of the bridge," 
the inshore portions of the bridge being built or bonded into such 
piers. The rest of the bridge consists in the first place of 
^* cantilevers/^ which are firmly connected to the lower portions 
of the piers, and project horizontally therefrom, each projecting 
rather more than one-third of the span of the bridge, these can- 
tilevers sustaining girders which connect them and carry the 
roadway, the whole being firmly braced together. The cantUevers 
consist of upper and lower beams, braced together by diagonsdand 
other bars and rods, the form of each cantilever being such that it 
IB much deeper at the part which is built into the pier than at the 
end which projects over the river, this projecting part being thus 
much reduced in weight, and these projecting ends are sustained 
by tension bars which pass upwards and in an inclined dired;ion, 
theii over saddles or supports cacried by towers greeted on the 
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piers, and then Bigain down behind the latter, where thej are 
ftistened to screw piles or other " anchoring " apparatus, mich as 
S cjlinder pierced witli holes and sunk in the (ground, and hsving 
bolts then driven through the holes to pre\-ent ita being moved. 
The girders which reat upon the cantilevers and form the rest of 
the bridge extend from pier to pier, either lattice, boJ£, or other 
girders being used, and the structure being further strengthened, 
if desirable, by vertical rods or bars passing from the cantilevers to 
the tension bars. 

The roadway for a bridge of this class " consists, by preference, 
of a system of diagonal girders formed of plat« and angle iron, 
and rivett«d together in the form of a diamoad ; by this means 
the weight and strwns will be more etjually distributed over the 
" bridge i on the top of this buckled plates or timber may be 
placed." 

The patentee describes in detail the mode of putting together 
the parts of a bridge of this kind, the cantilevers being first con- 
nected to the piers, and affording the means of fixing the girders 
" without the use of centering," and states that by these arrange- 
ments " the unsteadiness of a suspension bridge is done away 
" with at a triQing excesa in weight over and above that ordinarily 
" employed " in the construction of such a bridge. 

[Primed, IIW. Drawing.] 



A.D. 186-J, December 21.— N° 3166. 
WESTWOOD, Joseph, junior. — " Improvementa in iron 

These improvements are more particularly applicable to the 
lower members or tension chEuDS of the class of bridge girder for 
which a patent was granted to James Warren and Willoughby 
Theobald Monaani, on the I6tk of August, 1848, N" 12,242, but 
may also be applied to other girders. 

After making some observations on the waste of metal tn the 
" overlaps " of the links of the triangles of " Warren's girders," 
and also on the large amount of drilling required for the piaa 
which connect the links together, and the great length of pina 
required in such girders, the patentee thus defines his improve- 
ments : — 

" I take one or more bars of a section or collective section 
"proper for the lower tension link of the end triangle, but of 
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length sufficient to span horizontally along two or more triangles. 
Along that portion of the length of this bars or these bars, which 
correspond to the second triangle from the end of the girder, I 
apply another bar or bars of such section that, together with the 
*' first bar or bars described, the second bar or bars shall give the 
" exact requisite strength for the lower tension member or links 
" of the second triangle. The second bar or series of bars is of 
such length also that it spans the third triangle from the end, 
and in some cases it may be even longer. For the third triangle 
" an additional bar or series of bars overlapping those of the second 
'' triangle is provided, and of such dimensions that with the bar 
'^ or bars abeady reaching along the third triangle the exact 
requisite section shall be provided. In this way the lower 
horizontal member of the girder is formed of a series of over- 
" lapping bars or links of such size and so arranged that the 
exact requisite section shall be provided in each triangle. The 
several bars or links are connected together, and support the 
diagonal members of the girder by means of connecting pins in 
" the usual manner. It may or may not be necessary to complete 
** the requisite section of the middle triangle (where there is an 
** odd number of triangles) by links spanning the length of that 
'* triangle only."^ 

" The same general application of overlapping bars may be 
" made also to the upper horizontal or compression member of 
" various bridge girders or trusses, and also to iron roofs, the 
** trusses of which are of analogous construction.'* 

The patentee mentions that, whereas the lower or tension member 
of a ** Warren's girder " are flexible chains, the lower member of a 
girder constructed according to this invention ''would have a 
*' considerable degree of vertical stiffness in itself," and that " it 
•' could be erected, therefore, with less staying or temporary 
" support." 

[Printed, 8<?. Drawing.] 

A.D. 1864, December 30.— N* 3243. 

SHUFFLEBOTHAM, Enoch. — {A communication from John 
King,) — "Improvements in girders for railways and for other 
" purposes." 

This invention relates to girders composed of " top and bottom 
" members and end stauncheons," connected by diagonal struts 
and ties, one object of the invention being to dispense wltKtK^. 
use of rivets. 
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. The invention relates, firstly, to " firaming the diapfonalis." 
Each of these acting as a strut consists of two bars, while each 
acting as a tie consists of one 1)ar, the latter passing between thd 
former, and these stmts and ties being '' bolted together at theit 
*' junctions by means of a cast-iron plate on each side, the sidd 
*' plates b6ing cored out to fit on to the diagonals forming th6 
" said struts." 

The invention consists, secondly, in a mode of connecting th6 
diagonals to the top .land bottom members. " The top and 
bottom ends of the diagonals are provided with a box or shoe^ 
one eiid of this shoe is prepared with an abutment to receive 
the diagonal bars acting as struts, and the other end is prepared 
with a mortice to receive the end of the diagonal bar, acting as 
the tie. A space is left between the ends of the diagonals and 
the bottom of the box or shoe, which space is filled in with iron 
cement, and the said box or shoe bolted to the diagonals with 
" bolts and nuts." 

Thirdly, the invention relates to the " stauncheons,'' which are 
made of wrought-iron plates, and ** fitted up with one top diis- 
** tance piece,*' this piece having flanges for connecting it to the 
upper member of the girder. Midway of the stauncheon is a 
cast-iron distance piece forming seats for the struts and tie bars, 
and the lower ends of the stauncheons are bolted to a cast-iron 
base. 

Fourthly, the invention relates to fixing the " cross joists " 
of the girder, which are *' passed through between the diagonals, 
having an iron beam underneath sitting transversely on the tie 
bars. This bearer is made with a raised part in the middle of 
its length, to ensure the weight from the cross joists to pass 
through the axis of the girder. When the girders are made ih 
pairs they are coupled together by oast-iron distance tubes, and 
" bolts and nuts." 

The patentee states that by these arrangements labour and 
materials are economized in the construction of large bridges, and 
that the transport of girders to distant parts is greatly facilitated. 
The '* stauncheons " mentioned above are placed at the ends of 
the girders only. 

[Printed, lOd. Drawing.] 
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A.D. 1865,;^Jaiiuary 19.— N« 164. 

MALLET^ Robert. — " Improvements in the permanent way df 
railways^ and in buckled plates to be used therein, the same 
being applicable to the construction of fireproof buildings, 
bridges, and other like structures ; also in the machinery or 
" apparatus for producing such improved plates." 

That part of this invention which relates to the subject of the 
present series of Abridgements consists in certain modes of con- 
istnicting buckled plates, in which the curved or arched portions 
of such plates are of " variable eccentricity," a paraboUc or hypei*- 
bolie curve (for instance) being used instead of the arc of a circle'; 
*' or in place of obtaining the arched principle of the buckled 
** plate by any continuous cun'e it may be composed of several 
fiat faces, meeting at any desired obtuse angles so as to form a 
pyramid, truncated pyramid, or series of facets." These im- 
proved plates are formed by rolling or otherwise, or they may be 
cast, and they may be furnished with fillets, or have the edges 
turned either upwards or downwards, and such edges may be 
' welded or otherwise united at the corners, the patentee describing 
various modifications of this part of the invention, and mention- 
ing that in lieu of uniting directly together two buckled plates, 
one plate, either of the ordinary or of the improved construction, 
may be united by rivets or otherwise to a flat plate, by interposing 
a trough " or other suitably shaped iron '* between the sides of 
' the plates near their edges. And such buckled plates may be of 
■ any desired form or contour in plan, and may be corrugated in 
any desired direction, being composed in some cases " by rivetting 
*' or otherwise combining together any number of separate, flat, 
. ." or slightly curved plates." 
. The invention also includes the employment of " ductile or soft 

* " metal dies in combination with hard metal dies or open frames 
" in the bending or striking up of buckled or other hollow plates," 
the patentee apparently meaning that the hard metal die (or 
frame, when such is used,) shall be moveable, and be actuated by 

* means of steam or compressed air, hydraulic pressure, or other 
suitable means, while the soft metal die is fixed ; the edges of the 
plates being afterwards sheared by a machine which combines 
*' the principle of the dividing engine with the ahfi»x% " 
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Alt}ioii(;b the patentee mentions these platea as being applicable 
in the construction of bridges he does not descrilie any particular 
adaptation of them thereto, the invention heinp set forth chiefly 
BS applied to the formation of the permanent waj- of a railway, 
'' bridRe pieces "being combined therein with buckled plates; 
I but these arrangements do not relate to the construction of bridges 
n general. 



A.D. 1866, February 7.— N'SSS, 
HENDERSON, CoJJSTAKTttjE, — "Improvements in the cco- 
" struction of roadways, pavements, and iron girdera, specially 
" applicable for the purpose of constructing roads, pavements, 
" bridges, and all description of buildings." 

One main feature of this invention consists in the employment 
of a peculiar form of girder, which may be used either in the 
constooetion of bridges, or for the support of roadways and pave- 
ments in general, and also in the formation of fireproof build- 
ings. 

These girders are composed of wrought iron, and consist of a 
broad horizontal lower flange, having a vertical rib rising from its 
centre, and running from end to end of the flange, this rib being 
curved or ai'ched upwards to any requisite extent, while the bottom 
flange is straight. In employing these girders a wall is first built 
on each side the spo^e to be spanned by such girders, and the 
latter are then placed with the ends resting upon the ivalla, and 
are secured in their positions by " longitudinal skewbacks," 
which are placed in line with the walls, and which rest upon the 
end portions of the flanges of the girders, and bear against the 
ends thereof, such ends being thickened, and, as well aa the inner 
faces of the akewbacks, being slojied "to an angle corresponding 
" to the radius of the arch." 'ITie girders and skewbacks may, 
if necessary, be further secured together by bolts or olber ap- 
plianties. The girders and akewbacks being thus arranged, an 
alfh of atone or other material may be constructed, by the aid of 
•uitabk cradling, so aa to reach from the skewbacks on one side 
of the structure to those on the other, the akewbacks then form- 
ing the abutments which receive the " thrust " of the arch, the 
^ders preventing such thrust from displacing the skcwbacks.and 
, the trails thus merely acting aa vertical supports to the whole. If 
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iron is used for the arch, it is perforated so as to allow the surface 
water to flow off freely, but if the arch is composed of stone, such 
water passes through openings formed in the girders, to ducts or 
drains formed in the skewbacks. 

Where the invention is applied to the support of an ordinary 
road, or the pavement of a street, the walls (which in these cases 
are "dwarf" walls) are first constructed at a suitable depth below 
the surface on each side of the street or road, and thb girders and 
skewbacks are then laid upon them, and the roadway or pavement 
placed upon arches extending between the skewbacks as abeady 
mentioned. And where a footway is required at one or both sides 
of such road or street, " sleeper walls or footings " are constructed 
outside the dwarf walls, there being supported between the latter 
and the footings certain ^mings, which carry tiles or slabs con- 
stituting the surfaces of the footways. The surface of the soil 
below these footways is sloped and covered with tiles or otherwise 
brought to a smooth surface, and thus conducts any water which 
may pass down from the surface of the footway to a concealed 
gutter, laid alongside the skewback, and which also receives the 
water which may be discharged from the ducts or drains in the 
latter. Instead of framing carrying tiles or slabs, perforated cast- 
iron plates may be used for the footways, and the skewbacks may 
form " curbing " for such footways. 

The details of the invention may be variously modified, and in 
the case of fireproof buildings the spaces between the skewbacks 
may be filled in with either stone, brick, layers of tiles in cement, 
or other fireproof material, a level floor being thus obtained 
without " thrusting pressure on the side walls." 

The patentee mentions various advantages as arising from the 
use of his invention. 
[Printed, Is. Drawing.] 

A.D. 1865, March 1.— N^ 578. 

KOCHS, William Edward. — "Improvements in the con- 
" struction of beams or supports applicable to the building of 
" bridges, viaducts, roofs, arches, and ships, and in instruments 
" to be used therein." 

This invention is described under a great variety of modifica- 
tions. The leading feature of all the arrangements consists " in 
" suspending or trussing beams at or from several equidistant 
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" points on the beam, which trufises or supports all trend towards 
" a certain point of suspension or support, as the case may be." 
Thus, for example, in the erection of a bridge, a pier or wall 
being raised on one side of the space to be crossed, a horizontal 
beam may be projected from such pier, this beam being sustained 
by tension rods or struts, which are connected to it at certain- 
points in its length, and all converge back towards a certain point 
in the pier, either above or below the beam, these inclined tension 
rods or struts being connected together by vertical bars, which 
are also connected to the beam. This structure will now form 
one-half of the span of the bridge, and a second similar structure 
being erected on the other side of the space to be crossed, the. 
projecting ends of the two beams will meet in the middle of such 
space, and these ends being united a complete bridge will be 
formed. When the inclined tension rods or struts converge 
towards a point above the beam they act as suspension rods, the' 
bridge then being in fact a species of suspension bridge, but when 
the tension rods converge towards a point below the beam they^ 
act as trusses. This system is described as being applied to 
bridges of one or of more than one span, in some cases both 
suspending and trussing rods being used ; in other cases a double 
or treble series of both being employed, and in other cases the 
system of rods being so combined as to form an arch, the latter, 
again, being, if desirable, combined with a system of rods in con- 
nection with a straight beam which serves as the roadway of the 
bridge. The invention is also described as being applied to cranes, 
the erection of houses, the spires of churches, lighthouses, and 
the supporting of chimney shafts, as likewise to the construction 
pf the longitudinal and transverse beams and ribs of ships and 
vessels, and the strengthening of the embankments of rivers. A 
small instrument is also described as being applicable for the pur- 
pose of " demonstrating the construction of truss beams," this 
consisting of two levers, furnished with indicators and mounted 
upon the same fulcrum, and so contrived that on a certain weight 
being brought to bear upon them they will assume positions 
corresponding with those which should be occupied by the trusses 
of the beams. A somewhat similar machine, but having " seg- 
" mental " levers, is described as being used to determine the 
direction for the struts in beams and supports. 
[Printed, Sf.lOd. Drawings.] 
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A.D. 1865, March 7.—N» 633. 

YOUNG, Edward William. — " Improvements in the con- 
struction of bridges." 

This invention consists " in forming joints or hinges in bridges 
constructed on the bracket or cantilever principle, at two points 
in the superstructure, that portion of the bridge between the 
two points, and forming the central portion of the span, being 
a truss or girder." 
The patentee states that, in consequence of this arrangement, 
when the bracket or cantilever at the end of the span is loaded, 
and thereby depressed, no strain is communicated to the bracket 
or cantilever at the other end of the span, it being relieved by the 
rolling, bending, or turning of the structure at the above- 
mentioned joints or hinges. Several modifications of the inven- 
tion are described. 

[Printed, Sd. Drawing.] 

A.D. 1865, March 29.— N^ 888. 

LEIGH, Frederick Allen. — " Improvements in the construc- 
" tion of bridges and arches." 

This invention consists principally in " forming arches of hollow 
" cast-iron pipes in lieu of the usual masonry, and dispensing 
" with beams and girders as they are usually constructed." 
These pipes "may be round, square, or wedge-like," but the 
patentee states that he prefers "the elliptic or egg-shaped form, as 
" better adapted to resist the crushing pressure with less weight 
" of material than any other." For bridges the pipes are laid 
transversely to the roadway, and keyed or bolted together, the 
ballast being laid, and the parapet walls built upon them, the end 
pipes resting against the abutments. When used as girders for 
suspension bridges and other erections, the pipes are cast in short 
lengths, the "chasm" being spanned in the arch form, and the 
roadway or other structure being suspended or supported above 
or below, as the case may be. 

Different modifications of the invention are described. In one 
jcase round cast-iron pipes are used in the formation of an arch, 
these pipes being laid transversely, and being sustained by '' blocks 
** or slippers of metal," having their ends "radiating to the 
.*' radial centre of the arch," the two end blocks abutting against 
the top of the abutments. .^ 
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In another case the pipes are employed as ^ders for bridges, 
and according to one modification such pipes are ''cast with 
'' thickened ends radiating to the radial centre of the arch, and 
" arc used in the same manner as the stones of an arch of 
** masonry," while in another modification the pipes are seated in 
shoes or seatings formed of the same shapes as the ends of the 
pipes, but distinct from them, and as the metal of the arch 
expands and contracts the pipes ride in the seatings, and cause the 
crown of the arch to be raised or lowered, " according to the 
" temperature." 

[Printed, 1*. 4rf. Drawings.] 

A.D. 1865, May 11.— N» 1304. 

GOODWIN, James. — "Improvements in casting iron girders 
and in apparatus therefor." 

This invention relates to casting iron girders '' with their broad 
flanges downwards, in order to obtain increased strength and 
solidity," the patentee stating that the strength of the girder 
depends greatly on the broad flange, '' which is placed undermost 
'' when the girder is erected, but which has hitherto been placed 
uppermost (or on one side) while casting the girder, and has in 
consequence been very liable to imperfections from the tendency 
" of the upper part of the molten metal in casting to be porous, 
'* or lighter and less uniform than that at tl^ lower part of the 
« mould." 

In carrying out the invention a mould box is used, which con- 
sists of three parts or flasks, and the pattern for the girder is in 
** two or three principal parts," the broad bottom flange forming 
one part, while the other part or parts compose the vertical feather 
or rib and the narrow top rib or flange. One flask of the mould 
receives the pattern of the bottom flange, and the other two receive 
the pattern or patterns of the vertical rib and top rib or flange, 
the parts of the pattern being placed in the flasks in succession, 
and the sand duly rammed into the latter, the sand in the middle 
flask being supported by combs or feathered plates in the inside 
of that flask, which are fastened thereto by bolts, which can be 
removed from the outside, and the combs thus left free to move 
within the flask, the patentee stating that this arrangement 
prevents the contraction of the casting while setting and cooling 
£rom hreskmg the mould box. The several flasks are secured in 
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their relative positions when the pattern has been withdrawn and 
the casting is proceedii^ by means of pins, and certain clamps 
Aimished with screws. The flask containing the broad bottom 
flange forms the lower part of the mould box when the latter is 
placed in position to receive the molten metal, and the latter is by 
preference caused to enter the mould by means of a gate at each 
end of the box, these gates being furnished with basins or dams 
which give to the metal a sufficient ''head " to cause it to rise to 
the top of the interior of the mould, these basins also retaining 
scorse and impurities, and preventing them from entering such 
mould. 

For very deep girders the mould box may consist of more than 
three flasks ; and for double girders, or girders with two vertical 
feathers attached to one bottom flange, " one or more combs will 
'' have to be fixed along the middle to support the sand between 
" the feathers." 

The invention is described more particularly as applied to the 
construction of girders for railway bridges, but is of course ap- 
plicable to other girders. 
[Printed, lOrf. Drawing.] 

A.D. 1865, June 5.— N« 1633. 

DE BERGUE, Charles. — ^* Improvements in the manufacture 

" of iron piers or erections, applicable more especially for carry- 

" ing bridges at high elevations, or available for sheer legs and 

" lighthouses.*' 

Tliis invention embraces, "firstly, improved foundations for the 

'* lower portion of the piers or erections ; and, secondly, improved 

" superstructure for their upper portion." 
The main features of the invention will be best understood by 

the following abstracts from the descriptive part of the Specific 

cation : — 

" Firstly, my improved foundations consist of a combination 

'' of caissoon arrangements of cylinders, or of iron plates to form 

'' caissoon cylinders or chambers for sinking into the ground, 
the combined structure being narrowed or tapered in dimen- 
sions from the base upwards, and such narrowing or taping 
being effected by the several lengths of separate caissoons, 

" which are secured one upon another, being themselves tapered ; 
or if cylindrical or uniform eadi in itself, then the several cais- 
soons being successively of smaller diameter or dimensions, so 
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f' as to produce the general tapering by a series of sets-off or 
'* steps. It is apprehended that this improvement will be found 
'' of great value, not ouly a.s diminishing the amount of concrete 
f^ or other filling," '' but as permitting the caissoon to be more 
"easily sunk or lowered," '*and also as affording the means of 
^.^ rectifying to some extent an error in the proper perpendicular 
." sinking of the caisson." 

^ " Secondly, my improved superstructure to be erected on the 
/' improved or other foundations consists in combining into a 
^' structure by ties or struts, or by both ties and struts, two or 
*' more compound columns or pillars of the following specific 
" character or features, the said columns not standing vertically, 
'^ but being wider apart at the base than above, and nearing each 
other, reckoning from the base upwards, and in some instances 
uniting at the top, for which purpose parts of the columns are 
" removed, or are not required to be constructed, so that they 
may tie and fit properly against each other. The said character 
or features of the columns consists in their being constructed 
with three or more principal ribs or vertebrae connected together 
" with ties and struts on the lattice principle on each face or side, 
" so as to form lattice columns with three or more sides." 

The details of the invention are minutely described, the inven- 
tion being stated to offer, among other advantages, " a convenient 
/' mode of erecting portable builders' hoists, the parts, or some 
'* of them, for the convenience of transport, being made to bolt 
*' together, instead of being rivetted as for permanent structures.? 
The economy of material arising from the second part of the 
invention is also fully set forth. 

[Printed, 1«. Qd, Drawings.] 



A.D. 1865, July 4.— N° 1765. 

LABOURET, Sylvain Benjamin. — (Provisional protection 
only.) — " Improvements in the construction of suspended bridges, 
" roads, aqueducts, or other ways." 

According to this invention a bridge or road is constructed of a 
tramway suspended from framework, or sustained by masonry or 
brickwork, in such manner that it is retained at a certain elevation, 
and receives the wheels of carriages or other vehicles adapted to 
iravel thereon, the wheels of such vehicles being above instead of 
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being below them, and the body of the carriage or vehicle thus being 
below the tramway. I^e tramway may be fumished^with guides 
by laying liold of which persons in the vehicles can propel the 
Utter, or such vehicles may be drawn by *' cranks to the wheels,'* 
or drawn along by chains or ropes. 

. A structure of this kind may be converted into an aqueduct by 
])eing furnished with suitable receptacles for water, and may carry 
pipes which will serve for the transmission of water, liquid manure,; 
pr other liquors, or gas. 

[Printed, 6d. Drawing.] 



A.D. 1866, July 26.— N<» 1934. 

KENNEY, Michael. — " Improvements in the construction of 
'* sliding or rolling bridges.'* 

According to this invention a sliding or rolling bridge is com- 
posed of two or more main beams or girders of metal or wood, 
the span of the opening to be crossed, and the length necessary 
for a counterbalance supported and travelUng on bearing rollers 
and withdrawn or moved forward by a rack and pinion, chains, 
or other mechanical arrangements." The flooring or roadway 
is *' constructed in two separate parts, one half or portion attached 
" to the mainbeams, and the other half or portion constructed and 
^' attached to the said beams or girderd, but separately framed, 
and capable of being raised between the said girders the depth 
of the flooring or thereabouts by screws, levers, chains, hydraulic 
or other mechanical apphances found most desirable, thus 
allowing the bridge to be withdrawn horizontally the width of 
'* the opening spanned longitudinally without interfering with the 
approaches or the disruption of the mechanical construction of 
the bridge, and when moved forward and shut, the raised por- 
tion lowered and in situ presenting a level, perfectly firm 
roadway, suitable for either locomotive, or tramway, or horse 
•' traffic." ^ 

The details of this invention must be varied according to "the 
'* span, load to be sustained, and material to be employed." In 
case of a double bridge being required it may be made in two 
parts, " so that in case of repair one line of rails or side can be 
*' used while the other is open." 
[Printed, lOd. Drawing.] 
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A.D. 1865, Auf^ust 30.— N» 2226. 

BROOKES, William. — {A communicatitm from WUliam Ctnoelt 
Teasdale,) — ^' An improved system of constructing east and other 
^* iron bridges, viaducts, and other similar structures." 

This invention relates ^Ho the application of the principle of 
^ statics, according to which the stress produced by inherent as 
*' wen as extraneous weight acts in the direction of the neutral 
" axis of the iron tubes or cylinders composing this arched system 
'^ of construction, combined with a contrivance for controlling 
" expansion and contraction." 

The invention consists ''in applying the round or polygonal 
'' hollow cylinder or tube of the above description of material so 
" as to bring solely its neutral axis into combination, that is to 
'' say, the leading element of this construction is the iron or east* 
'* iron cylinder or tube, in which merely resistance to compression 
" through its length is brought into action without relying on its 
** latersd or cohesive strength," 

The patentee states that ''it is evident that in this construction 
" the stress produced by inherent weight as well as extraneous 
" load will work in the direction of the neutral axis of the tubes, 
" and that this stress therefore will act upon the greatest possible 
f resistance of the metal under consideration." 

In order to allow for the expansion and contraction of the 
metal used the bridge is constructed in two perfectly separate 
parts, " almost in the manner of a pair of hinges, -' but without 
the connectiog bolt, the semi-trusses composing each half of the 
bridge terminating at their highest point alternately in concave 
and convex ends, so as to fit exactly into each other. The ex- 
tremities of the bridge are " completely rounded off," and "fit 
" exactly " into concave cast-iron butts fastened to the abutments 
of the bridge. " In this manner the whole construction shall in 
" its centre spontaneously rise when its two perfectly rigid halves 
*' are expanding, and retrocede to the proper point when they are 
" contracting, without injuring any part of the edifice." 
[Printed, 1«. 4(1. Drawings.] 

A.D. 1865, December 15.— N« 3246. 

DE BERGUE, Charles. — {ProvisionAl protection only,) — " Im- 
^^ prorements in bridges and viaducts." 
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According to this invention piers or supports are used in com* 
bination with girders, ''having cantilever continuations or exten- 
sions in one direction or in both directions beyond the length oit 
span between two piers, such cantilever extensions being conf 
structed with progressively decreasing depth or quantity of 
'' material towards their extremities/' The piers or supports are 
so grouped or disposed that those of two adjoining " independent 
cantilever structures '' are placed ''so as to bring into juxta- 
position a cantilever extension of the girder of each such 
^' structure as that the two extensions may together serve to 
bridge over or cover a length or span equivalent, or nearly so, to 
the joint amount of their separate lengths," the connection 
between the ends of the cantilevers being so contrived as not to 
hinder their expansion or contraction, nor to destroy their inde- 
pendent character, nor to cause the two to become one or a con- 
tinuous structure in respect of horizontal strains. A viaduct or 
bridge thus constructed is intended to have "narrow spans" 
intervening between " wide spans," the narrow spans being situated 
between the piers or sup}K>rts of the "independent cantilever 
" structure," the arrangement being such that "the length of 
" girder between the piers or supports on which it rests, together 
" with its cantilever extension in one direction, shall preponderate 
" or more than balance the cantilever extension in the opposite 
" direction, and it is deemed desirable that it should also balance 
" or nearly balance such last-mentioned cantilever extension when 
" the same is loaded." 

The ends of the cantilever extensions are connected by means 
of plates, placed vertically or nearly so, the upper end of each 
plate being rivetted or fixed to one cantilever and the lower end 
to the adjoining one. 

[Printed, 4rf, No Drawings.] 
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A.D. 1866, January 6.— N« 47. 

CLARK, William. — {A communication from Rembrandt Lock' 
wood.} — " Improvements in bridges." 

This invention consists in a mode of constructing bridges by 
the employment of a series of cast or wrought iron boxes. The 
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vcb of the bridge is composed of a number of such boxes, which 
may be either wholly or partially open, and which are of such 
external form that each constitutes a segment of a eircle. The 
'Breh may either be composed of a single range of these boxes, 
placed end to end, or of several ranges or series placed side by 
side and so that the boxes '* break joint " with each other, the 
boxes being secured together by bands or cross ties and tightening 
wedges, or other suitable means. These boxes are then filled with 
masonry or concrete, by which means the structure is solidified 
and strengthened. The buttresses of the bridge may be composed 
of ordinary masonry, and the superstructure formed ** to suit the 
" taste of the builder, or as the intended practical use of the 
" bridge may require." 
LPrinted,l«.2<f. Drawings.] 



A.D. 1866, February 16.— N« 489. 

BOUTET, Thomas Charles. — {Provisional protection only,) — 
** A new method of constructing bridges of a single reach or 
^ span from one bank to the other, that is, without piles between 
** the abutments." 

According to this invention a bridge is constructed " by means 
** of a metallic weft or woof stretched from one abutment to the 
" other by means of drums or cylinders fixed on the said abut- 
*' ments, and put in motion by a steam engine or any other 
" motive power. The said woof will be composed of metallic 
*' wire cables stretched paraUel to each other, following as near as 
possible the horizontal line. Each extremity of the said cables 
will be fixed on the said drums, which by their rotary move- 
ment would wind them round their periphery to stretch them to 
" their extreme tension. These cables thus stretched would be 
" interlaced by other cables crossing over and under each other, 
'^ and vice vers^, so as to form a weft, the strength of which 
would be in proportion to thesize and number of the cables. 
This weft would serve to Quppprt the scaffolding on which the 
bridge would be constructed. These bridges may be built with 
" one or several woofs of metallic cables with or without iron 
*' crossings, or with rigid metal, such as cast, wrought, or plate 
^' iron. It is therefore neither the form, the metal, nor the mode 
" of construction which is the principal object *' of the invention ; 
bat, — 
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" It is, firstly, .the means of constructing bridges without piles, 
'^ as aforesliid, by means of a wire woof destined to support iht 
" scafiPolding ; " 

" And, secondly, the construction of the body of the said 
" bridges in metallic woofe, with or without the addition of rigid 
** iron in the shape of transoms or otherwise." 

The inventor mentions that a bridge might thus be constructed 
across the Dover Straits, or the St. George's Channel, but stated 
that in a bridge passing across '^ wide distances '' he would sop- 
port the cables by hollow floating cylinders, placed at suitable 
intervals apart. 

[Printed, id. No Drawings.] 



A.D. 1866, March 20.— N« 816. 

KING, Henry. — " Improvements in the construction of cofPer 
" dams." 

According to the first part of this invention a coffer dam 19 
formed by driving a single row of piles in a zig-zag form, or, ^ 
the patentee terms it, " diagonally," such piles being furnished 
with walings on both sides, and being covered on the outside 
(according to the second part of the invention) with sheets of zinc, 
lead, or other suitable metal, such sheets being at the lower parts 
*' curled/' or turned outwards, and embedded in well punned 
clay, the ground outside the piles being (according to the third 
part of the invention) excavated by dredging, and such clay ii^- 
serted into the excavation so made. According to a fourth pajct 
of the invention connecting timbers are passed from point to poiAt 
of the external angles of the diagonal piles, such timbers in com- 
bination with certain horizontal and other timbers, secured by 
bolts and attached to " dolphms," " forming a truss to each bay 
** of the coffer dam." The details of the invention may be vari- 
ously modified, arid the invention may, if desirable, be used m 
combination with " half timber, straight, or sheet piling." 

The patentee states that he considers that coffer dams thus 
formed will be of great strength, and at the same time more 
economical than those formed by driving down two rows of pi^s 
and filling the space between them with clay. 
' [Printed, 1«. 6d. Drawings.] , 
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A.D. 1866, Marcli 29.— N* 913. 
KOCHS, Edward, REUTER, Thbodor, and HENRICI, 
Olaus. — *' Improvements in the construction of bridges, uches, 
** and roofs." 

This invention consists in building bridges, arches, and roofs 
'' as skeleton structures," and the '' characteristic and novelty of 
** the said skeleton structures are specified in the.foUowing two 
1' points." Firstly, skeleton structures, according to these im- 
f provements, ** are composed of independent bars or members 
" of such material and of such section as are suitable to resist 
the force acting on them ; they meet only at their exiaremities, 
where they, whether in tension or compression, are connected 
by a single bolt. Continuous members are therefore never 
used in these skeleton structures ; they are all at the connecting 
points jointed by one bolt. Secondly, the single members are 
so arranged that the whole structure becomes one rigid body, 
in which the position of each connecting point of the various 
members is unchangeably fixed. Thus a triangle'composed of 
three single bars connected at their extremities by three bolts is 
" completely rigid, whilst a quadrangle composed of bars similarly 
" connected at their extremities is not rigid, but will be so by 
" introducing one diagonal bar." A girder formed entirely of 
independent members arranged according to these improve- 
ments is likewise completely rigid. These structures may be 
composed of wrought or cast iron, steel, or wood. " The parts 
'* in tension if made of steel or iron may be composed of flat or 
** round bars, hoop iron, wires, or chains. The parts in com- 
pression if not cast may be composed of rolled or flat bars stif- 
fened by angle or T iron, or the flat bars maybe braced together 
in usual ways. The purpose contemplated in this system is to 
arrange the material throughout the structure so that the most 
favourable condition for bearing a maximum strain with the 
least weight of material may be arrived at. This is the object 
sought in these structures," the patentees stating that they find 
that by the mode of connection no bar is exposed to a bending 
" force, but only to tension or compression in the direction of its 
** longitudinal axis, which is the most favourable condition 
*' possible." 

" In order to prevent bending of the parts in the main girder, 
^ all cross girdera rest on or are suspended from the bolts of the 
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" connecting points/' the main girders resting " at the main 
" supports on the connecting bolts." 

Various modifications of the invention are described^ in all 
cases straight bars being used, which are jointed together in 
different forms of combination, in some cases so as to create a 
suspension bridge, and in others so as to constitute a rigid arch. 
The particular details of these arrangements will only, however, 
be understood with the aid of the drawings annexed to the Speci- 
fication. These details include a mode of connecting the ends of 
the adjoining bars of the " bottom member " of a suspension 
bridge, which is effected by the use of a bolt passing through 
holes in the ends of those bars, and also through holes 'in the 
ends of corresponding parallel bars a short distance from them, a 
" strap " passing over the bolt sustaining the end of a cross girder 
below. In another arrangement the girder is sustained by a 
bracket projecting upwards from the bolt. In other cases a 
number of bars are connected by one long thick bolt passing 
through holes in their ends, washers at the ends of this bolt keep* 
ing the bars together, and these washers being secured by screws. 
Diagonal braces pass between the outer bars, and further 
strengthen the structure. " Distance pieces," or washers, may bfc 
interposed between the bars, to keep them, or any of them, at a 
proper distance asunder, and the ends of a bridge may be mounted 
upon or suspended from " pendulums," or supports so contrived 
that such ends may move slightly either inwards or outwards, as 
the strain on the bridge may require. 
[Printed, 2«. 4<?. Drawings.] 

A.D. 1866, April 7.— N*» 995. 

SCOTT, Thomas. — {Provisional protection ow/y.)— *' Improve- 
*' ments in sinking tubes, cylinders, or caissons for the founda- 
*' tions of piers, lighthouses, quay walls, and similar structures, 
" and for the sinking of mine shafts and wells." 
This invention relates to sinking tubes, cylinders, or caissons 
in mud, quicksand, and other soft substances," and "has for 
its object the ensuring the perpendicular descent of such tubes, 
cylinders, or caissons through soil of varying density, and the 
avoidance of the necessity of using heavy weight for forcing 
" them down." 

In carrying out the invention it is proposed "to unite or group 
together a series of iron tubes, cylinders, or caissons ;" or one 
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large cylinder or other shaped chamber divided into two or more 
compartments may be used, such tubes, cylinders, or chamber 
being provided with removeable air-tight covers at top and 
bottom. The cylinders (or chambers) are forced into the soil by 
atmospheric pressure, "and are controlled in their descent by 
allowing more or less air to enter therein, as required. For 
this purpose the covers are fitted with the necessary cocks and 
connections for enabling air to be forced in or extracted £rom 
*' any one or more of the cylinders, the cocks being what are 
*' generally known as three-way cocks," for which single-way 
cocks or valves may be substituted, " whereby air may be intro- 
^ duc^d into any one or more of the cylinders when a vacuum is 
^' not required, whilst at the same time the exhausting pumps 
^' may continue their action upon those requiring the vacuum to 
" be maintained. By reversing the pipe connections of the 
^' pumps they are rendered capable of acting either as exhaust or 
^' forcing pumps," and the perpendicular sinking of the cylinders 
or chambers is maintained by those which meet with the greatest 
resistance "having the vacuiun therein increased, whilst those 
'* which may be passing through a more yielding soil are checked 
" by introducing air therein." 

" If preferred, hydrostatic power may be employed for raising 
*' the cylinders, or if they be raised pneumatically or hydro- 
statically pistons may be introduced inside for more effectually 
securing the air or water, by which the pressure is brought to 
bear equally upon the lower strata inside the chambers and at 
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** the top of the same. The cylinders may be built on shore," 
when required for marine purposes, and are in that case " pro- 



ss 
ss 



" vided with a watertight but removeable compartment in order 
that they may be floated by forcing air between the same and 
the floating medium, thus raising it in the water to the required 
height ; when launched to the required place the compartments 
" above referred to are then removed, and the cylinders sink to 
" the bottom," and may then be forced down into the sand or 
soil, either by simply exhausting the air therefrom, or by both 
adopting that course and bringing the weight of a body of water 
to bear thereon in a kind of tank with which the upper end of 
each cylinder or group of cylinders may be furnished, the sides of 
the cylinders being carried up above the covers so as to form such 
tank or tanks; "or the cylinders may be still further weighted 
'* hj building inside them a circular wall or lining of concrete. 
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the gravity of whioh acts in conjunction with the atmospheric 
pressure." 
[Printed, 4<f. No Drawings.] 
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ROBOTHAM, William Douglas. — (Provisional protection 
only,) — ** Improventents in constructing the foundations and 
" abutments of bridges, piers, jetties, retaining walls, and other 
*' similar works." 

This invention relates more particularly to abutments for girder 
bridges, and consists in the first place in bolting upon a number 
of screw piles a series of cast-iron plates, " partaking of the 
nature of so many girders, which have a bearing on the piles at 
one end and are tied at the other to anchor piles with wrought- 
iron ties," all the edges of these plates being planed in order 
to get a firm and good butt joint." The rest of the invention 
is thus set forth : — 

" For the abutment pillars I carry up a rectangular box with 
internal ties, on the top of which a cap is well fitted, which is 
the bed plate of the roller bearing of the girders. These boxes 
'' are not necessary beyond that required to take the girder. I 
carry up the wing walls in plates similar to the abutment ; all 
these plates are tied and cross tied, some to each other, so that 
the thrust of one counteracts the pull of the other, and the 
others are anchored to piles screwed in at that particular line of 
'' thrust. The fixed bearing abutment will not have to be so well 
*' tied as the expansion end, on account of the central girder 
^' taking part of the thrust, the plates being bolted to that girder. 
'' For pit^rs on similarly bad foundations, when there area number 
" of arches sprung, I screw four or other convenient number of 
'' piles, and erect thereon a standard which carries rectangular 
*' boxes (as before described in reference to the abutment pillars), 
" with a cap cast at the required angle to take the brick or stone 
*' arch or girder, as the case may be the end pier will in this 
" case in a great manner be in equilibrium, the tnrust of the arch 
counteracting the thrust of the ' muck.' " " Sometimes carry 
up the pillars as before explained, and attach thereto plates of 
" circular or curved shape ; the arch of the plate being for the 
" purpose of meeting the * muck * thrown against it, the * batter * 
^' being two to one and upwards. Thi& arrangement is perhaps 
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^* staronger and cheaper than that first proposed, hut the appear- 
" ance is not so fj^ood." 
CPrinted, 4(2. No Drawings.] 

A.D. 1866, May 31.— N^ 1626. 

NEWTON, William Edward. — {A communication from Charles 
Thompson Harvey.) — *•' Improvements m railways, and in propel- 
*' ling carriages and vessels hy means of ropes or chains." 

One part of this invention consists in a mode of constructing 
hridges " for elevated or street railways." At each side of the 
carriage way of the street an upright hollow iron pillar is erected, 
and on these rest iron girders, which fcmn the hridge, these girders 
heing in two separate sections, which meet over the middle of the 
carriage way, and are supported hy axes mounted in suitable 
hearings at the upper ends of the pillars. The girders are much 
deeper at the ends next the sides of the street than at the other 
fends, and bear upon the axes at points not far from the deeper 
ends, the upper edges of the girders, however, being in the same 
horizontal plane when the narrower ends are brought together, and 
ihe bearing points being at the lower edges ; the arrangement being 
such that the centre of gravity of each section of the bridge is 
*' through its joint," or bearing. The smaller ends of the girders 
of one section of the bridge are rounded, and enter recesses in the 
smaller ends of the others, this preventing the bridge from sinking 
in the middle when in use. The parts of the bridge are moved so 
as to allow of the passage of any large body along the street by 
means of curved racks with bevilled teeth, which are connected to 
the deeper ends of the girders, and are acted upon by bevil wheels 
mounted upon upright shafts, the latter being put in motion by 
gearing which connects them with a horizontal shaft placed in a 
" subterranean chamber *' below the street, and either driven by a 
LIT all stea;m engine (which may also actuate cables for driving 
( Liriages, 8ic,), or turned by winches, and suitable apparatus con- 
: ccted therewith, arranged in the street itself; the result being 
'hat the two sections of the bridge are turned into a vertical or 
: Imost vertical position, and restored into the horizontal position 
at pleasure. The curved racks are ** double," and are each acted 
upon by two wheels, for the purpose of securing steadiness in the 
movements of the bridge. 

The other parts of the invention do not require notice here. 

[PrfnteA, If. lOd. Drawings.^ 
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A.D. 1866, June 4.— N« 1544. 

HENDERSON, Constantine. — " Improvements in girders 
'^ manufactured in iron, steel, or otherwise, combined with 
" timber." 

This invention relates to the construction of girders applicable 
tb the formation of ** roadways, bridges, and railway works, 
tunnels, viaducts, piers, fireproof floors, subways, roofs, arch- 
ways, lintels, over all description of openings in ordinary 
building8> supporting walls over shop fronts, and in every other 
kind of construction where weight has to be carried," such 
girders being ** also adaptable to the construction of ships and 
^* the various parts thereof." 

The essential features of the invention will be sufficiently 
understood from the following description given by the 
patentee : — 

" The peculiar and improved modes of constructing girders on 
'* the principle referred to in my patent. No. 335 (and dated the 
7th day of February, 1865), and as herein described, consist of 
a webb or webbs {vnih or without flanges) and abutments or 
skewbacks used in coi^unction with an arch or arches of brick, 
stone, tile^ timber, or other material, the arch or arches being 
*^ formed between the abutments or skewbacks forming part of 
*• the girder. The webbs of the girder are generally constructed 
'* of metal, cast or otherwise manufactured, but in some cases 
" the webbs may be in part formed of iron bands or rods and 
'' timber or other suitable materials combined. The abutments 
** or skewbacks herein mentioned are cither cast or otherwise 
" manufactured in metal ; in some instances, however, the abut- 
ments may be formed of timber, or of timber and metal 
together, and may be solid or hollow. The inner side of the 
•* abutments or skewbacks are formed to the particular angle to 
'' suit the radius of the intended arch or arches that are con- 
'* structed within the span or space between the two abutments, 
** and in the centre or sometimes in other parts of the said skew- 
" backs or abutments I form a tenon or slot to receive the ends 
*^ of the webbs as hereinbefore mentioned. In some instances I 
'* fonn the abutment in cast or otherwise manufactured metal in 
" the shape of a shoe or plate, the lower side being horizontal to 
*^ the wall or foundation, and the inner side is made to incline to 
an angle suitable to the arch or arches which abut on to the 
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■' face of this siioe. The webb of the girder may be of 
'' cast metnl, uid may sometimea be nmde in timber in coiiJun[>- 
" tion with hoop-iron bonds, or otherwise strengthened by braces 
" runninK puraliel therenuli, but in common the webb will be of 
" metal, the form thereof usually being that of a longitudinal 
" flitch or plank, tuid the ends thereof are either dovetailed or 
" tnined up to fit the tenons or slots, or in the before-mentioned 
" abutmenta or skewbacks, or they are formed to auit such 
" other mode of fixing as the occasion may require; I then place 
" the skewbwks or other abutments in position, and securely fii 
" the webb to the akewbacks by dropping or placing the dove- 
" tailed or turned-up ends of the webb into the tenons or slots of 
" the skewbacka, or secure them together by such other means as 
" may appear best suited to the particular occasion ; the arch (or 
" arches) is then conatructed within the span or space (or 
" between) the abutments and built up clear of the top of the 
" webb, which is never subject to vertical pressure, but the weight 
" or pressure is firmly supported or carried by the arches on either 
" side, In order to obtain the necessary length of the webb 
" where the spans are of considerable length, us will frequently 
" be the case in bridge building, the webb will be formed by one 
" or more plates or pieces of iron, steel, or other materials placed 
" together, bolted, and screwed together in the usual way, or con- 
" nected in some other manner. These f^rders are aJso particu- 
" larly BjipUcabb to the formation and construction of fireproof 
" floors, and the only additional arrangement necessary in con- 
" strueting the floors is simply the elongation or widening out of 
" the skewbacks or abutments before mentioned." 

■' According to another method. In lieu of the ordinary girder 
" used for building and other purposes, 1 prepare an arch with 
" perforated bricks, stone, iron, timber, or other suitable materials, 
" and in each brick or portion of other matenal which forma the 
" arch I make the perforation to allow of a straight line of iron 
" chain, rod, or twisted metal n-ire to pass through the entire arch 
" when formed, and tins chun, rod, or twisted metal wire I 
" securely fix to the iron skewbacks or nbutmeiits as hereinbefore 
" mentioned, and by this method or construction, as in aU. other 
" cases, 1 never allow the iron chain, rod, or twiated metal wire 
" to take the burden of vertical pressure, but its entire duty ia 
■' that of tension.'' 
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After thus setting forth the leading features of the inventioh 
the patentee goes on to explain several modes of carrying out the 
same, and aftervtrards mentions that he claims the peculiar form 
of his tension girder " bs unlike any girders now made and in 
" use,' the construction being on an entirely difiPerent principle to 
** that of box rivetted, or any other kind of girder now manufac- 
tured,'* the webbs of these girders being " simply made to 
retain the thrust of the arch or arches," constructed within the 
space or span between the abutments '^ for the purpose of carry^- 
ing the weight or burden above the opening." He also claims 
the application of these girders to " bridge building," stating 
that by such application ** the saving and economy of time is 
** very considerable.", 

[Printed, Is, 2d. Drawings.] 

A.D. 1866, July 21.— N° 1891. 

SMITH, Hugh. — " Improvements in rivetting, boring, and other 
*' apparatus and arrangements to be used in constructing ships, 
" bridges, boilers, and other metallic structures." 

The patentee states, in the first place, that this invention " has 
principally for its objects to methodise, to expedite, to cheapen, 
and generally to improve the constructive Gyrations in making 
ships, bridges, boilers, and other metallic structures," and that 
an important feature of the invention ''consists in providing 
*' frames or supports for the rivetting apparatus, and in arrang- 
*' ing for the progressive movement of the apparatus as the work 
" proceeds." 

A modification of the invention is described as being applicable 
to rivetting plates upon the sides of a ship, in which there are, in 
the first place, erected two frames, one outside and one inside the 
vessel, these frames consisting mainly of bars arranged in accord- 
ance with the contour of the vessel, and supported by links con- 
nected to '' shoes " temporarily fixed to the vessel. On the outer 
frame is mounted a moveable apparatus composed of two hori- 
zontal bars or tubes connected to certain " carriages," and capable 
of being raised and lowered on the frame by means of chains 
coiled on or passed round barrels or pulleys mounted in the 
carriages and turned in either direction at pleasure by gearing 
and a winch. On these horizontal bars or tubes is mounted « 
holder or slide, which may be traversed thereon through, the 



(t 



S!6 BRIDGES, VUDUCTS, AND AQUEDUCTS. 

medium of chains and baoda, racks and wheels, or acrewt 

holder canyiDg a steam hammer, and these arrangemeDts afford- 
ing the mesns of bringing Buch hammer to bear at any reqnired 
point on the ship's side. The hammer cylinder has formed upon 
it a " projecting zone," by which it is Buatained, this zone resting 
in & suitable seat provided for it in the slide, and the cyhnder may 
thus be placed at any angle with the ship's side that may be reqnir 
(rite. The piston, piston rod, and hammer heed are rigidly united, 
And the valve of the apparatus is actuated by means of adjustable 
tBj)pet pieces, springs being bo ap|)lied as to mitigate the concus- 
sions of the valve details. " In other res|)ects the hammer details 
" ai'e like those of ordinary doubte-acldng steam hammers," this 
part of the apparatus being furnished with a platform for the use 
of workmen. 

On tiie framing inside the vessel is mounted another moveable 
apparatus somewhat similar to that described above, and carrying 
a " dolly " or " holder-np " for the purpose of sustaining the 
heads of the rivets while being acted on by the hammer. The 
dolly consists mainly of a massive bar, so arranged as to oppose 
the blows of the hammer, and "having spiral blade or rubber 
" springs and adjusting screws or levers applied to it in any con- 
" venient way to obtain the requisite pressure," and being by 
preference arranged with its weight nearly equal on opposite sides 
of its supporting tube. 

Different modifications of the invention may be employed. For 
example, the hammering apparatus may be placed inside the 
vessel, and the dolly outside, and instead of a spring doUy, " a 
" simple weight suspended liy suitable tackling," may be used, 
or the dolly may be shifted by means similar to those applied to 
the rivotting apparatus ; and in adapting the invention to boring, 
oountersinliing, finishing, and other similar operations, revolving 
-drills or other tools may be used instead of the hammer, and 
actuated by steam or other power, and in any convenient manner. 

In forming bridge beams, or girders, or boilers, the frames for 
carrying the rivetting or other apparatus may be fixed to the 
structure itself or not, as may be convenient. Tlius the structure 
may be supported above the ground, whilst the frames for the 
rivetting apparatus may he mounted on a carriage or slide, and 
various arranf;ementa of chains and barrels, " differential pull^^ 
" or rock and pinion gear, may be used for the si 

[Prliited,Jt.ad. Drawings.] 



piupo^^^fl 



<( 

«( 



BRIDGES, VIADUCTS, AND AQUEDUCTS. 217 

A.D. 1866, August 6.--N* 2022. 

LAMB, Ephraim. — {Provisional protection only.) — " Improve- 
ments in the construction of bridges and other like or analo- 
gous structures." 

This invention consists in the employment of *' certain combi- 
nations of compound levers, such as those employed in the 
instrument called ' lazytongs,' in the formation of bridges and 
such like structures," and is especially applicable in the con- 
struction of military or of street bridges, or wherever the rapid 
and economical construction of a bridge is desirable. For cross- 
ing a river a series of these levers may first be extended from one 
of the banks, and *' supported by means of pontoons or other 
^' analogous contrivances at any desired points," from which other 
series of levers may be extended in succession. In the case of a 
street bridge one end of such a series of levers may be secured to 
suitable bearings or foundations at one side of such street, and 
the levers then extended, and the street having been '' so spanned, 
** the requisite flooring or footways and protective railings or 
** fencings can then be attached without difficulty." 
[Printed, id, No'Drawings.] 
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{TThe numbers refer to the pages in which the Abridgments commence. The 
names printed in Italic are those of the persons by whom the inventions 
have been oommunicated to the PatenteesT] 



Aqueducts : • 

Suspended from cuired ribs by 
vertiral bars ; 
Jordan, 6. 

Sustained by horizontal, diago- 
nal, and vertical bars,&c. ; 
Macdonald, 30. 

Supported by framing carried 
by foundation plates with 
anchor bolts, &o. j 
Gibbs and Applegarth, 31. 

Sustained by caissons, &c. ; 
Bonelli, 54. 

Supported by girders balanced 
oil piers, &c. ; 
Sadler, 58. 

Supported by inclined plates, 
bars, or rods; or triangular 
frames, &c. ; 
Warren and Monzani, 59. 

Suj^ported by curved metallic 
girders, &c. ; 
Nasmyth, 61. 

Formed of planlcs or metal 
plates placed edgeways, &c.; 
or sustained by ctnrved iron 
tubes or Uuninated arched 
ribs, Ac.; 
Pwkes, 76. 

Formed of concrete ; 
Ck>iguet, 101. 

Formed of corrugated metal* 
&cj 
Haggett,124. 

Sustained by fhbmework, &c. ; 
Labouret, 202. 

Arches. See also Bridges, &c. : 

Besembling section of spider's 
web, &c. ; 
Paine, 1. 

. Formed of bricks or blocks 

£ laced both vertically and 
orizontally ; 
Kelly and vazie, 17. 



Arches — cont. 

Formed of cement fay the use of 
moulds; 
Frost, 24. 

Formed of blocks connected by 
grooves and tongues ; 
Stevens, 92L 

Formed of bars or plates ar- 
ranged in triangles ; 
Clark (IWMTVtfr), 162. 
Composed of sulphate or caj> 
bonate of lime, with cinders, 
broken brick, &o., and lami- 
nated with wood or iro^ ; 
Dennetts 177. 

Bridges and viaducts. See also 
Arches; Draw or moveable 
bridges; Floating bridges; 
Portable bridges ; Suspen- 
sion bridges; and Tubular 
bridges : 

Formed of a composition called 
"terras"; 
Deut, 1. 

Formed of curved bars of iron 
connected by blocks, tubes, 
pins, &c., iron preservM by 
being coated with melted 
glass; 
Paine, 1. 

Formed of bricks or blocks mu- 
tually locking into or cramp- 
ing each other ; 
Cartwright, 8. 

Formed of hollow iron blocks, 
with bars and tubes ; 
Burden, 4. 

Formed of iron boxes or fhuues 
fiUed with earth, Ac ; 
Nash, 7. 

Formed of iron tubes, &c. com- 
bined by means of plates with 
sockets ; 
Wyatt, 8. 
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Bridges and viadacts — cont. 

Foimed of hollow iron blocks 
with dowels or slots and 
wedm, and cross bars ; 
Wilson and Bordcni, 9. 

Pormed of tnbular metal beams 
coated, lined, or fill ed .w ith 
condensed es^h or artiilcial 
stone, Ac. ; 
Dodd,13. 

With piers comnosed of hollow 
masses of brickwoiic, Ac. ; 
Bentham, 15. 

Formed of cement, &c. with the 
aid of moulds ; 
Frost, 24. 

With stone piers faced with 
faron, or formed of metallic 
boxes or troughs; complete 
bridge also formed of latter ; 
Moxou, 26b 
Composed of rails supporting a 
moveable platform or car ; 
Hidgley. 29. 

Composed of horixonta], diago- 
nal, and vertical bars, Ac. ; 
Maodonald, 30. 

Composed of fhiming supported 
by foundation plates and 
anchor bolto, Ac, ; 
Gibbs and Applegarth, 81. 

Composed of laminated beams 
girded and trussed together ; 
Witty. 33. 

Composed of beams resting on 
*• resistance piles," and secured 
by keys or wedges, &c. ; 
White, 35. 

Composed of timber and other 
materials combined ; 

Day, 36. 
Centerings or supporters for ; 

Fraser,36. 

Pormed of diagonal bars braced 
t<«eUier, Ac.; 
Nash, 38. 
Pormed of cement composed of 
mineral or v^etable dust or 
powder, chalk, Ac.,oily or i-esi- 
nous matter, and salt ; 
Kerr, 40. 
Pormed of corrugated plates of 
metal, Ac. ; 
Palmer, 43. 

Pormed of ftrames connected by 
(^lindrical Cross bars, or of 
hollow blocks of metal, or 
fkumes of wood with keys, 
wedg<rs, bolts, Ac, or frames 
hinged together ; 
Ifajre (JacquesMn), 4*. 



Bridges and viaducts — cont. 

Formed of bricks or blocks hav- 
ing notches and projections, 
Ac; 
Perpy, 49. 

Pormed of plates of iron united 

by rivets and angle iron, aid 

constituting tubular beams or 

ghrders supporting a roadway ; 

PBirfaaim,52. 

Formed of caissons, Ac.; arch 
above and below roadway ; 
Bonelli,54. 

Formed of trussed **tnme 
beams," Ac ; 
Osborne, 55. 

Pormed of top and bottom hori- 
zontal rails and diagonal bars, 
Ac; 
Ifoulton, 57. 

Pormed of gurdcrs balanced on 
pirars, Ac. ; 
Sadler, 58. 
Pormed of inclined plates, bars, 
or rods ; or triangular f i-ames, 
Ac. ; 
Warren and Ifonzam, 59. 

Pormed of curved girders with 
chords, Ac. and side plates ; 
Nasmyth, 61. 

With girders strengthened by 
plates of steel at lower side, 
Ac * 
De Bergue, 63. 

With girders strengthened by 
laxs of wrought iron, Ac ; 
Gardner, 64. 

Formed of bars connected by 
molten metal, Ac ; 
Korris,65. 

Pormed of bricks or blocks com- 
posed of broken stone, scoria, 
muriate or acetate of alumina, 
wood, pitch, and other in- 
gredient^ and variously 
treated; 
Pidding, 67. 

Pormed of rolled wrought-iron 
bars, having two or more bear- 
ing surfooes. Ac; 
Cowpsr, 70. 

Formed of plates bent and other-^ 
wise, and united by tongues, 
bolts, rivets, Ac ; 
Warren and Walker, 72. 

Composed of cast iron '* in com- 
pression," and wrought iron 
or timber " in tension^* ; 
Marchant, 73. 
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Bridges and viaducts — emit. 

Composed of blocks on a** non- 
expansion principle^" &o. : 
Carey, 74, 

Composed of metal plates cross- 
ing each other, Ac ; 
Batchelor, 75. 

Composed of levers united in 
the manner of lazy-tongs, &c. ; 
Lavanchy, 75. 
Formed of planks or iron plates 
placed edgeways, &c. ; of radial 
blocks of metal; of curved 
iron tubes; of laminated 
arched ribs, &c.; tube laid 
below water, &o.; 
Perkes, 76. 
Formed of horizontal rails of 
iron, with ties and struts, &c. ; 
Kennard, 79. 

Formed of bow and spring arches 
combined; bridge resting on 
inverted arches ; 
Macintosh, 80. 

Formed of ** triangular parts," 
&c. ; 
De Fabeck, 81, 84. 

Formed of metallic tubes, &c. ; 
llifTe and Newman, 82. 

Containing the elements of two 
or more girders combined ; 
Britten, 88. 

Foimed of corrugated plates with 
plain margins ; margin thicker 
than corrugated part ; 
Montgomery, 85. 
Composed of cellular plates, Ac. 

James, 86. 
With platform, Ac. extending 
beyond piers, Ac. ; piers fur- 
nished with wall plates, guard 
to prevent hot coke ftrom in- 
juring railway bridges ; 
Baker, 86. 
Formed of tiles with ** buttons," 
Ac. laid edgewise; 
Farrell, 88. 
Formed of corrugated or other 
plates of metal and corrugated 
cylinders, Ao. ; 
McGaffln, 8V. 

"With girders of T-iron, Ac. ; 

Morton, 90. 
With triangular and tubular 
beams, combined ; 

Simpson, 91. 

Moving materials for $ 
Bellford, 91. 

Formed of blocks nnited by 
tongues and nooves ; 
Bteven»,f«. 



Bridges and viaducts — cowt. 

Formed of sheets of iron thick- 
ened at the edges, Ac. ; 
Bertram, 92. 

Formed with girdera of corru- 
gated iron sheets, Ac. ; 
Hamilton, 99. 

Moving materials for ; 
Bellfbrd, 91. 
Avery, 95. 
Banks, 122. 

Composed of "fractional arches " 
united t(^ther, Ac. ; 
Tabounn, 97. 
Diagonal bracings with posts or 
perpendiculars, Ac. ; 
Pittar, 93. 

Formed with beams of steel, Ac. 
Bessemer, 99. 

Formed of blocks composed of 
sand, gravel, clayey sou, metal- 
lic dross, lime, saud, and other 
ingredients; 
Coignet, 101. 

Composed of feathered plates 
and upright pillars ; 
McFaiiane, 104. 

Composed of bars or strips inter- 
laced together; 
Claus,105. 

Composed of corrugated or other 
iron ui form of flanged troughs, 
Ao.; 
Barlow, 105. 

Formed of trussed beams or 
frames; 
Truesdell, 107. 

With arches of plate iron, plat- 
form supported by radial sus- 
pension rods ; 
Pitman, 107. 
Composed of hollow wrought- 
iton beams, of triangular 
section, Ac. ; 
Milson, 108. 

Formed with arch of frames, 
and diagonal cross pieces ; 
Fontaincmoreau, 109. 

Combining the principle of the 
arch with the suspension 
principle ; 
Helyer, 111. 

Formed of bars and plates of 
iron laid or built one on the 
other: 
Peake, 112. 

With truss-frame girders, Ac. ; 
Johnson {Lowethorp), 118. 

With top and bottom rails anl 
diagonal struts, Ao. ; 
Kennard, 115. 
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Bndges and viaducts — cont, 

with arches formed of hollow 
earthenware blocks ; 
Baunett, 117. 

Composed of wrought steel ; 
aagr,118. 

Formed of open tubes support- 
ing platform, &c., water pass- 
ing through tubes ; 
T)endy, 118. 

Formed of strips of iron, some 
flat and some undulating, 
riveted together 
Fraissliiet, 124. 

Formed of plates with longi- 
tudinal amd transverse corru- 
gations ; 
Haggett, 124. 

Formed with beams deeper at 
the intermediate points of 
support than elsewhere, &c. ; 
b^ms with lattice or open- 
work sides; puddled steel 
used for part of structure ; 
Barlow, 125. 

Formed with girders composed 
of three longitudinal bars 
connected by diagonal and 
vertical bars, or by rings, Ac. 
Gai*tay, 126. 

Gement for joints, composed of 
resinous or bituminous mat- 
ters, &c., with metallic filings, 
or borings, or ores, or oxides, 

&CJ 

Warue, Panshawe, Jacques, 
andOalpin, 127. 

Refiniitgiuid st.ee1ityingiron for ; 
Brooman {Johnson), 128. 

Beams for, composed of two 
bars with intermediate bar or 
glut piece, fto. ; 
AJleyne, 129. 

Formed of bars and plates 
arranged triangularly ; 
Tarte and Toovey, 133. 

Tie rods, &n.. application to; 

Buckweii, 134. 
Protecting surfaces with bitu- 
men or asphate and asphalted 
felt, Ac. ; 
Pilkington,138. 

Formed with curved metallic 
beams of different radii ; u .etal 
oorrugited, Ac, with blocks, 
bottom plates, bolta, Ac. ; 
Davies (Montgomery) , 140. 
Fbrined of grooved blocks con- 
nected by tongues, &c. ; 
Clark, 145. 

Formed with longitudinal twin 
girders, of laviinated iron oc 



Bridges and viaducts — cant. 

wood, with diagonal and ver- 
tical bars, &C.: bridge 
strengthened by cables, Ac.; 
Clark (Castay), 146. 

Formed with flexible arched 
ribs, Ac.; 
Jenkin, 147. 

Formed with ardied ribs com- 
posed of box plates with con- 
necting ribs ; plates of wrought 
iron or steel, or both united ; 
arches oval ; 
Jones, 148. 

Formed with plates and bars 
constituting truss and lattice 
girders; 
Baines, 151. 

Tubular and suspension princi- 
ples combined ; 
Sedley, 152. 

Formed with lattice girders of 
various kinds: compound 
beams of wood; and other 
arrangements ; 
Dunn, 156. 

Formed of corrugated angle 
iron, Ac ; 
Peyton and Batho, 161. 

Formed with arches consisting 
of bars or plates arrangea 
triangularly ; 
Clark {FiUunger), 162. 

Elastic bearings for; 

Marchal and De Wiart, 162. 

Formed with ribs or beams 
airanged crosswise, Ac ; 
De Bergue, 168. 

Girders composed of "thick 
"sided tubes;" 
Selby, 165. 

Comnosition for preserving; 
Duncan, 168. 

Formed of bar or angle iron 
with shoulders or recesses, Ac; 
Jones, 169. 

Farmed of beton ; 

Heniy {Coignee), 171. 

Wrought iron cylinders for piers 

kennard, 178. 

Iron cylinders for piles and 
piers, .either solid or hollow ; 
De Bergue, 174. 

Formed of metal plates of 
trough-like section, Ao.; 
Dowson, 175. 

Formed with urhes of oonorete, 
having ventilating flues, Ac: 
DenneU, 177. 
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Bridges and viaducts — cont. 

Formed of concrete surrounding 
beams or joists, &c. ; 
Turner, 180. 

Formed with an undulating sur- 
faoe of metal covered with 
concrete. Sec. ; 
Finch, 181. 

Formed with box girders ; tubu- 
lar and lattice girder princi- 
pies combined; girders com- 
posed of cables of iron wire ; 
Thornton, 181. 

Preventing noise on railway 
bridsres, &c. ; 
Middleton, 182. 

Railway bridges provided with 
troughs of water In which 
wheels of trains run ; 
Middleton, 182. 

Arch fhune and truss fhime 
combined ; 
Haseltine {Brtice and 
SJUnn), 183. 

Horizontal open ^rders with 
top chord in tension, &o. ; 
Whiting, 1S7. 

Bridge strengthened by metallic 
or wooden rods, &c.; 
CaUey, 188. 

Bibs of serpentine form, &c., 
and screw shaped coils ; 
Wilton, 190. 



»i 



Formed without " centering,' 
&c.; cantilevers carrying gur- 
ders, fto. ; 
Sedley, 191. 

Triangularly arranged bars, 
overlapping, &c. ; 
Westwood, 192. 

Girders for, members connected 
without rivets, &c.; 
Shufflebotham {King), 193. 

Formed of buckled plates, &c. ; 
Mallet, 196. 

Form«^d with girders and skew- 
backji,&c; 
Henderson, 190. 

Suspending or trussing beams 
by rods or struts all eonverg" 
ing to one point ; 
Kochs, 197. 

Brackets or cantilevers hinged 
toMther; 
Young, 199. 

Arches formed of pii>e8, &c. ; 
Leigh, 199. 

Caating girders for ; 
Goodwin, 200. 



Bridges and viaducts — coni. 

Piers formed of lattice columns, 
&c * 
Be Bei^e, 201. 

Composed of snmi-trusses, &o. ; 

Brookes (Teanddle), 204. 
Piers and girders having canti- 
lever extensions, &c. ; 

De Bergue, 204 

Formed of iron boxes filled with 
masonry or concrete, Ac. ; 
Clark {Lockwood), 205. 

Formed as "skeleton struc- 
" tures," Aa ; 
Kochs, Beuter, and Henrici, 
208. 
Abutments for girder bridges, 
&C. ; 
Biobotham, 211. 

Girders for, composed of a web 
or webs, with skewbacks, &o. ; 
Henderson, 2IS. 

Arrangements for riveting 
plates of; 
Smith, 216. 

Formed of levers arranged as 
"lazy-tongs"; 
Lamb, 217. 

Caissons^ use of. See Bridges 
and Viaducts ; Floating 
bridges ; Foundations. &c. : 

Chains bridges. See Suspen- 
sion bridges : 

CofiPer dams. See also Founda- 
tions, &o. : 

Nash, 7. 

Bentham,16,18. 
Ewart, 22. 
Moxon, 26. 
Knight, 51. 
Teasdel, 127. 
Gibbs,138,142. 
Cochrane, 168. 
Banks, 103. 
Shaw, 189. 
King,207. 

Draw or movable bridges. See 
also Floating bridges qmd 
Portable bridges : 

Jordan. 5. 

Phillips, 12. 

Maire iJacquesson). M. 

Wilson, 47. 

Gandell and Bninton, 47. 

Lavanchy, 76. 

Brunlees, 89. 

De Maroesoheau^ UO. 
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Drftw bridges — cont, 

Ordish, 111. 

Kenney, 120. 

Banks, 122. 

Ward, 132. 

Turner and Gibson, 137, 155. 

Byde (PottQ, 139. 

Baines, 151. 

Dunn, 156. 

Block, 160. 

Hughes, 167. 170. 

Kenney, 203. 

Newton {Harvey), 212. 

Floating bridges. See also 

Draw or movable bridges 

and Portable bridges : 
McCarthy, 21. 
Sleigh, 42. 
Gougy, 68. 
Parratt, 76, 79. 
Thompson, 93. 
Gerard, 94. 
"Wohlgemuth, 9S. 
Swan, 119. 

Newton {Schojicld), 14f>,lU. 
Boutet, 206. 
Lamb, 217. 

Foundations of bridges. See 
also Cofferdams and Piles : 
Paine, 1. 
Bentham, 15. 
Prost, 24. 

Gibbs and Appl^^arth, 31. 
Knight, 51. 
Perkes, 76. 
Baker, 86. 
Edwards, 132. 
Gibbs, 142. 
Ck)chrane, 153. 
Be Bergue, 163, 174. 
Kennard, 173. 
Symes, 184. 
Stephenson, 186. 
Shaw, 186, 189. 
Pumess and Moore, 188. 
Be Bergue, 201. 
Scott, 209. 
Biobothiun, 211. 

Iron bridges. See Bridges and 
Viaducts, &c. 

Iron for bridges preserved by 
being coated with glass : 
Paine, 1. 

Lifting bridges after sinking : 

Baker, 86. 

Noise on bridges, preventing : 
Middleton, 188. 



Piles, arrangement of and driv- 
ing. See also Cofferdams 
and Foundations : 

Paine, 1. 

Guppy, 14. 

Ewart, 22. 

Teasdel, 127. 

Biidden {Pilkington), 131. 

Edwards, 132. 

Kennard, 178. 

Be Bergue, 174. 

Pontoons. See Floating 

Bridges, Foundations, &c. 

Portable bridges. See also 

Draw or movable bridges 

and Floating bridges ; 

Paine,!. 
Lavanchy, 75. 
Parratt, 79. 
Banks, 122. 
Stack, 178. 

Shufflebotham {Khig), 193. 
Be Bergue, 201. 
Lamb, 217. 

Raising materials for bridges : 

Bellford, 91. 
Avery, 95. 
Banks, 122. 
Buckwoll, 13*. 

Suspension bridges : 

Platform sustained by curved 
ribs and vertical bars ; 
Jordan, 5. 

Parallel chains carrying the 
roadway ; 
Palmer, 10. 
Guppy, 14. 

Bars jointed together in place of 
chains ; 
Brown, 19. 

Suspended below water, &c. ; 
McCarthy, 21. 

Formed of bars placed horizon- 
tally, vertically, and diago- 
nally ; 
Smart* 24. 

Chains or ropes carrying 
"tables " of wood, metal. Ac. ; 
Graulhie, 27. 

Chains formed of parallel links 
with transverse tie beams and 
inclined suspension rods, Ac. ; 
Bredgpe, 3i. 

Chains formed of three and four 
links arranged alternately, 
Ac. ; 
Cutler, 89. 
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Suspension bridges — cont. 

Bars with heads, used for ; 
Howard, 46. 

Suspension chains crossing each 
other; 
Bussell, 47. 

Tension rods composed of steel 
or wrought iron, or both com- 
bined, us^ in place of chains^ 
with tubes, plates, &c. ; 
De Bergue, 62. 

Platform suspended by bars 
from arches, &c. ; 
Poole, 73. 

With taper chains, &c. ; 
Stephenson, 81. 

With platform laid on chains or 
ropes, upper chains, &c., foim- 
ing handrails, and assisting to 
sustain the rest ; 
Braithwaite, 87. 

For raising building materials, 
&c. ; 
Bellford, 91. 
Avery, 95. 
Banks, 122. 

Composed of steel, &c. ; 
Bessemer, 99. 

With props or struts between 
platform and chains, &c. ; 
Young, 106. 

Radial suspension bars connec- 
ted to arch ; 
Pitman, 107. 

With straight chains or ties, &c. ; 
Ordish, 111, 116. 

With upright posts and diagonal 
tie rods, &c. ; 
Johnson {LowetTiorp), 113. 

Boiling iron bars for ; 
Howard, 114. 

Suspension chains stiffened by 
diagonal braces, ScG. ; 
Jolmsou {Schnirch), 117. 

Travelling suspension bridge ; 
Banks, 122. 

Chains with bosses round holes 
for pins; or washers in re- 
cesses, &C. ; 
Newman, 123. 

Chains composed of metal links 
and wooden blocks ; 
De Carvalho, 186. 



Suspension bridges — cont. 

Chains describing curves of dif- 
ferent radii, &c. ; 
Oudry, 149. 

Wrought iron or steel bars in- 
stead of chains ; 
Colbum, 150. 

Suspension and tubular systems 
combined ; 
Sedley, 152. 

Formed of wire rope or chain 
with travelling carriage, &o. ; 
Dunn, 156. 

Suspension bridge *' self-con- 
tained " ; 

Sutherland, 166. 
Cables of iron wire for ; 

Thornton, 181. 

Suspended from metallic or 
wooden rods ; 
Calley, 188. 

With cantilevers sustaining 
girders, &c. ; 
Sedley, 191. 

Beams suspended by rods, &c. 
all converging to one point, 
above instead of below them ; 
Kochs, 197. 

Suspended tramway, with car- 
riages having wheels ; 
Labouret, 202. 

Formed of "metallic woofs/ 
Ac. : 
Boutet, 208. 

Tubular bridges. See also 
Bridges and Viaducts : 

Getty, 84. 
Clarkson, 102. 
Sedley, 152. 
Duun, 156. 

Tubular girders for bridges. 
See also Bridges and Via- 
ducts: 

FairbauTi, 62. 

Tubular and suspension prin- 
ciples combined : 
Sedley, 162. * 

Travelling bridge. See also 
Portable bridges, &c. : 
Banks, 122. 
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PATENT LAW AMENDMENT ACT, 1852. 

LIST OF WORKS printed by order of The Commis- 
sioners OF Patents for Inventions, and sold at the 
Patent Office, 25, Southajupton Buildings, Chancery 
Lane, London, 

I. 

1. The Series of PATENTS and SPECIFICATIONS of 
PATENTS for INVENTIONS, DISCLAIMERS, &c, entered 
under the Old Law, from A.D. 1617 to Oct 1852, comprisecl in 
13,S6I Blue Books, or 691 thick vols. imp. Sro. Total coat price, 
aliout 60021 

3. SPECIFICATIONS of INVENTIONS, DISCLAIMERS, &c, 
deposited and filed under tl^e Patent Lav Amendment Act Irom 
l8t October, 1852, to 3Ut December, 1867, compriaed in 47,575 
Sine Books, or 1,532 thick vols. imp. Sva. Total cost price, 
about 1,470/. 

IL 

1. CHRONOLOGICAL INDEX of PATENTS of INVENTION 

from March 2, 1617 (14 James I.), to the 1t% October, 1852 

(leViet.). 2vol3. (1654page8). Price 30s. Bj Post, 33i. Sd, 

ALPHABETICAL INDEX for the above period. I vol. (647 

pages). Price 20s. By Posi, 31». Sd. 
SUBJECT-MATTER INDEX for tiie above period. 3 vols. 
(970 pages). Second Edition. 1857. Price 2ii6s. By Post, 

a. IBir. Sd. 

REFERENCE INDEX of PATENTS of INVENTION, pointing 
out the Office in which each enrolled Specification of a Patent 
may he consulted ; the Books in vhicb Specificadons, Law Pro- 
ceedings, and other suhjects connected with Inventions have been 
noticed ; also such of the Specifications of Patents granted since 
the 14th James I. as have been published by the auUiority of the 
CommissionerB. 1 vol. (710 pages). Second Edition. 186S. 
Price aOs. By Post, ain. 5d. 

APPENDIX to the REFERENCE INDEX of PATENTS of 
INVENTION, containing abstracts from sucli of the earl^ Patent* 
and Signet Bills as describe the nature of the Invenlioii, and 
which Patents have no enrolled Specification. 1 toI. (91 pt^es). 
Price 4». By Post, i>. W. 



2. CHRONOLOGICAL INDEXES of APPLICATIONS for 

PATENTS and PATENTS GRANTED from the Ist October 

to the 3lBt December, 1852, and for the year 1853. 1 vol. (268 

pages). Price 11«. By Post, 12«. 
ALPHABETICAL INDEXES for the above periods. 1 vol. 

(181 pages). Price 13*. By Post, 13*. Sd. 
SUBJECT-MATTER INDEX for 1852. 1 vol. (132 pages). 

Price 9*. By Post, 9*. 7d. 
SUBJECT-MATTER INDEX for 1853. 1 vol (291 pages). 

Price 16«. By Post, 16*. lie?. . 

3. CHRONOLOGICAL INDEX for 1854. 1 vol. (167 pages). 

Price 6*. By Post, 6*. 9d. 
ALPHABETICAL INDEX for 1854. 1 vol. (119 pages). 

Price 7s, By Post 7*. 7d. 
SUBJECT-MATTER INDEX for 1854. 1 vol. (311 pages). 

Price 16*. ad. By Post, 17*. Qd, 

4. CHRONOLOGICAL IND EX f or 1855. 1 vol. (188 pages). 

Price 6*. 6d. By Post, 7*. 2c?. 
ALPHABETICAL INDEX .for 1855. 1 vol. (129 pages). 

Price 7*. 6d. By Post, 8*. Ic?. 
SUBJECT-MATTER INDEX for 1855. 1 vol. (311 pages). 

Price 17*. By Post, 17*. Ud. 

5. CHRONOLOGICAL INDEX for 1856. 1 vol. (189 pages). 

Price 6*. 6d. By Post, 7*. 2c?. 
ALPHABETICAL INDEX for 1856. 1 vol. (143 pages). 

Price 8*. By Post, 8*. 7c?. 
SUBJECT-MATTER INDEX for 1856. 1 vol. (335 pages). 

Price 18*. Bd. By Post, 19*. 7c?. 

6. CHRONOLOGICAL INDEX for 1857. 1 vol. (196 pages). 

Price 6*. 6c?. By Post, 7*. 2d, 
ALPHABETICAL INDEX for 1857. 1 vol, (153 pages). 

Price 8*. By Post, 8*. 8c?. 
SUBJECT-MATTER INDEX for 1857. 1 vol. (367 pages). 

Price 19*. 6rf. By Post, 20*. Sd. 

7. CHRONOLOGICAL INDEX for 1858. 1 vol. (188 pages). 

Price 6*. By Post, 6*. 8c?. 
ALPHABETICAL INDEX for 1858. 1 vol. (148 pages). 

Price 8*. By Post, 8*. 7d. 
SUBJECT-MATTER INDEX for 1858. 1 vol. (360 pages). 

Price 19*. 6d. By Post, 20*. 6c?. 

8. CHRONOLOGICAL INDEX for 1859. 1 vol. (196 pages). 

Price 6*. 6c?. By Post, 7*. Ic?. 
ALPHABETICAL INDEX for 1859. 1 vol. (188 pages). 

Price 10*. By Post, 10*. 7d. 
SUBJECT-MATTER INDEX for 1859. 1 v (381 pages). 

Price 20*. By Post, 20*. lie?. 

9. CHRONOLOGICAL INDEX for 1860. 1 vol. (209 pages). 

Price 7*. By Post, 7*. 7c?. 
ALPHABETICAL INDEX for 1860. 1 vol. (203 pages). 

Pric«r 10*. &d. By Post, Ui. Id. 
SUBJECT-MATTER INDEX for I860. 1 yol. (405 pages). 
Fn'ct. 22/t. By Post, 23*. 
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10. CHRONOLOGICAL INDEX for 1861. 1 vol. (215 pages). 

Price 7*. By Post, Is, Id. 
ALPHABETICAL INDEX for 1861. 1 vol (222 pages). 

Price 10*. 6rf. By Post, 11«. 2d. 
SUBJECT-MATTER INDEX for 1861. 1 vol. (442 pages). 

Price 23*. By Post, 24». Id, 

11. CHRONOLOGICAL INDEX for 1862. 1 vol. (237 pages). 

Price 7*. 6c?. By Post, 8*. 2d, 
ALPHABETICAL INDEX for 1862. 1 vol. (240 pages). 
Price 11*. 6d By Post, 12*. 2d, 

SUBJECT-MATTER INDEX for 1862. 1 vol (465 pages). 
Price 23«. By Post, 24*. \d, 

12. CHRONOLOGICAL INDEX for 1863. 1 vol (220 pages). 

Price 7*. By Post, 7*. Id. 
ALPHABETICAL INDEX for 1863. 1 vol (218 pages). 

Price 11*. By Post, lis. 8c?. 
SUBJECT-MATTER INDEX for 1863. 1 vol (432 pages). 

Price 22*. By Post, 23*. 

13. CHRONOLOGICAL INDEX for 1864. 1 vol (222 pages). 

Price 7*. By Post, 7*. 7c?. 
ALPHABETICAL INDEX for 1864. 1 vol (220 pages). 

Price 11*. By Post, 11*. 8rf. 
SUBJECT-MATTER INDEX for 1864. 1 vol (446 pages). 

Price 23*. By Post, 24*. \d. 

14. CHRONOLOGICAL INDEX for 1865. 1 vol. (230 pages). 

Price 7*. By Post, 7*. 7c?. 
ALPHABETICAL INDEX for 1865. 1 vol (236 pages). 
Price 11*. 6c?. By Post, 12*. 2d. 

SUBJECT-MATTER INDEX for 1865. 1 vol. (474 pages). 
Price 23*. By Post, 24*. \d, 

15. CHRONOLOGICAL INDEX for 1866. 1 vol. (239 pages). 

Price 7*. By Post, 7*. %d, 

ALPHABETICAL INDEX for 1866. 1 vol. (243 pages). 

Price 11*. 6c?. By Post, 12*. 2d, 
SUBJECT-MATTER INDEX for 1866. 1 vol (465 pages). 

Price 23*. By Post, 24*. 4rf. 

16. CHRONOLOGICAL INDEX for 1867. 1 vol (254 pages). 

Price 7*. 6c?. By Post, 8*. 2d. 

ALPHABETICAL INDEX for 1867. 1 vol. (258 pages). 
Price 12*. By Post, 12*. 8c?. 

DESCRIPTIVE INDEX. 

a. For the Quarter ending 31st March 1867. 1 vol. (228 pages). 

Price 1*. %d. By Post, 2*. Ic?. 

b. For the Quarter ending 30th June 1867. 1 vol (224 pages). 

Price 1*. 8c?. By Post, 2*. Id. 

c. For the Quarter endmg 30th Septemher 1867. 1 vol (196 

pages). Price 1*. 8</. By Post, 2*. Id, 
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ABRIDGMENTS (in Classes and Chronologically arranged) of all 
SPECIFICATIONS of PATENTED INVENTIONS, from the 
earliest enrolled to those published under the Act of 1852. 

These books ai:e of 12mo. size, and each is limited to inventions of one 
class only. They are so arranged as to form at once a Chronological, 
Alphabetical, Subject-matter, and Keference Index to the class to 
which they relate. Inventors are strongly recommended, before 
applying for Letters Patent, to consult the classes of Abridgments of 
Specifications -which relate to the subjects of their inventions, and by 
the aid of these works to select the Specifications they may consider 
it necessary to examine in order to ascertain if their inventions are 
new. 

The classes already published are, — 



1. Drain Tiles and Fipes, price 4d., 

by post hd. 

2. Sewing and EsiBBOiDEBiNa, 

price Qd., by post Id. 

8. Manube, price 4^., by post ^d, 

4. Peeseevation op Food, price 4d., 

by post hd. 
6. Maeine Pro PULSION, price l*.10d., 

by post %s. 2d, 

6. Manufacture op Ieon and 

Steel, Parts I., II., & III., A.D. 
1621-1857, price Is, 6d., by post 
Is.M. Part IV., A.D. 1857-1865, 
price 2e. 6d.y by post 28. 8d. 

7. Aids to Locomotion, price 6d., 

by post Id. 
. 8. Steam Cultuee,. price 8d., by 
post lOd, 

9. Watches, Clocks, and othee 

Timekeepees, price 8d., by 
post IQd, 

10. Fire-arms AND other Weapons, 

Ammunition, and Accoutre- 
ments, price 18. id., by post 
Is.Sd. 

11. Paper, Manufacture op Paper, 

Pasteboard, and Papier- 
mach£, price lOd., by post Is. 

12. Paper. Cutting, Folding, and 

Ornamenting; including En- 
velopes, Cards. Paper-hang- 
ings, &c., price 8<Z.,byp08t lOd. 

13. Typographic, Lithographic, & 

Plate Printing. Part I., 
A.D. 1617-1857, price 2s. 8d., by 
post 3*. id.—PsLVt II., A.D. 1858- 
1861, price 28., by post 2s. 6d. 

14. Bleaching, Dyeing, and Print- 

ing Yarns and Fabrics, price 
Ss. 4<Z., by post is. 2d. 

16. Blbcteicity and Magnetism, 
THEiE Generation and Ap- 
plications, price 3*. 2d., by post 
4». 

16. Manufactueb and Applica- 
tions OF INDIA-EUBBEB, GUT- 
TA-PEBCHA, &C, ; INCLUDING 
AlB, FiBB, AND WATEE-PBOOF* 

TjfO, price 29, 84,, by post 8«. 4d, 



17. Peoduction and Applications 

OF Gas, price 2*. 4d., by post 9s. 

18. Metals and Alloys, price 

Is. lOd., by post 2s. id. 

19. Photogbaphy, Part I., A.D. 1839 

-1859, price 8e2., by post lOc?. 
Part 11., A.D. 1860-1865, price 
\s. ScZ., by post \s. VSd. 

20. Weaving, price 4«, by post 6*. 

21. Ship Buiij)ing, Repaibing, 

Sheathing, Launching, Ac, 
pric« 2». id., by post 8*. 

22. Beicks and Tiles, price \s., by 

DOst Is 4(il 

23. Plating oe Coating Metals 

WITH Metals, Part I., A.D. 1637 
-1860, price lOd., by post \s. 2d. 
Part n., A.D. 1861-1865, price 
lOd., by post Ud. 

24. PoTTEBY, price lOd., by post Is. 

25. Medicine, Subgeey, and Den- 

tistry, price Ss. id., by post is. 

26. Music and Musical Instru- 

ments, piico Ss. Qd., by post 
Ss.9d. 

27. Oils— Animal, Vegetable, and 

Mineral, price 6sSd., by post 7*. 

28. Spinning; including the Pre- 

paration OF Fibrous Mate- 
rials, AND the Doubling of 
Yarns and Threads, Part I., 
A.D. 1624-1868, price 24»., by post 
25*. 6c?.— Part II., A.D. 1864-1866, 
price 2s. by post 29. id. 

29. Lace and other Looped and 

Netted Fabrics, price 10*., by 
post 10s. Sd. 

30. Preparation and Combustion 

OF FuEL,pricc 17«.,by postV!s.9d, 
81. Raising, Lowering, and Weigh- 
ing, price 11*., by post 11». 8d. 
32. Hydraulics, price 15s., by post 

16*. IQd. 
83. Railways, price 6*., by post 6s.id, 
34. Saddlery, Habness, Stabls 
Fittings, Ac., price 1*., by post 
If. 2d. 

85. KoADS AND Ways, price Ij. by 

post 1*. 2d, 

86. Baidges, Viaducts, and Aque- 

ducts, price lOd., by post U. 



The following classes are %n 

Steam Engines. 

lUiLWAY Signals and Communi- 
cating Appahatus, 
Ventilation. 
Rolling Stoce. 
Acids, Alkalies,Oxides, and Salts. 

AGEICtTLTUKE. 

Optical, Mathematical, Nauti- 
cal, AND ASTEONOMICAL INSTBU- 

ments. 
Stone, Maeble, and Cements. 
Wbiting Instruments and Mate- 

BIALS. 

puenituee and tjpholsteet. 

Tunnels, Subways, and Sewees. 

Measuring Fabrics, Yarns, &c. 

Skins, Hides, and Leather. 

Air and Gas Engines. 

Umbrellas, Parasols, and Walk- 
ing Sticks. 

Aeronautics, 

Sewing and Embroidering.— 
Patfc II. 

Preservation of Food.— Part II. 

Marine Propulsion.— Part II. 

Fire-arms and other Weapons, 
Ammunition, and Accoutre- 
ments.— Part II. 

Paper. Manufacture of Paper, 



course of preparation : — 

Pasteboard, and Papieb-m^ch£. 
—Part II. 

Paper. Cutting, Folding, and 
Ornamenting ; including Enve- 
lopes, Cards, Paper-hangings, 
Ac- Part II. 

Typographic, Lithographic, and 
Plate Printing.— Part II. 

Bleaching, Dyeing, and Printing 
Yarns and Fabrics.— Part II. 

Electricity and Magnetism, 
THEIR Generation and Appli- 
cations.— Part II. 

Production and Applications op 
Gas.— Part II. 

Weaving.— Part n. 

Ship Building, Eepairing, 
Sheathing, Launching, Ac.'— 
PartlL 

Bricks and Tiles.— Part II. 

Pottery.— Part IL 

Medicine, Surgery, and Den- 
tistry.— Part II. 

Music and Musical Instruments 
—Part II. 

Lace and other Looped and Net- 
ted Fabrics.— Part IL 

Preparation and Combustion of 
Fuel.— Part II. 

Raising, Lowering, and Weigh- 
iNG.— Part II. 

Hydraulics.— Part II. 



rv. 

COIOIISSIONERS of PATENTS' JOURNAL, published on the 
evenings of Tuesday and Friday in each week. Price 2d, By 
Post, 3d. 

Annual Subscription, including postage, 268. €</., which may be 
remitted by Post Office Order, made payable at the Post Office, 
Holbom, to Mr. Bennet Woodcroft; Clerk to the Commissioners^ 
Patent Office. 

Contents op Joubnal. 

1 . Applications for Letters Patent 

2. Grants of Provisional Protection for six months. 

3. Inventions protected for six months by the deposit of a Com- 

plete Specification. 

4. Notices to proceed. 

5. Patents sealed. 

6. Patents extended. 

7. Patents cancelled. 

8. Patents on which the third year's stamp duty of 50/. has been 

paid. 

9. Patents which have become void by non-payment of the stamp 

duty of 50L before the expiration of the third year. 

10. Patents on which the seventh year's stamp duty of 100/. has 

been paid. 

11. Patents which have become void by non-payment of the stamp 

duty of 100/. before the expiration of the seventh year. 



12. Colonial Patents and Patent Law. 

13. Foreign Patents and Patent Law. 

14. Weekly price lists of printed Specifications, &c, 

15. Official advertisements and notices of interest to Patentees and 

Inventors generally. 

V. 

mDEX to FOREIGN SCIENTIFIC PERIODICALS contained in 
the Free Public Library of the Patent Office, published on every 
alternate Friday evening. Price 2c?. By Post, 3d. Annual sub- 
scription, including postage, 6s, 6c?., wluch may be remitted by 
Post Office Order, made payable at the Post Office, Holbom, to 
Mr. Bennet Woodcroft, Clerk to the Commissioners, Patent Office. 

VI. 

1. THE PATENT LAW AMENDMENT ACTS (15 & 16 Vict. 

cap. 83 ; 16 Vict. cap. 5 ; and 16 & 17 Vict cap. 115) ; together 
with the RULES and REGULATIONS issued by the Commis- 
sioners of Patents for Inventions, and by the Lord Chancellor and 
the Master of the Rolls, under the Acts 15 & 16 Vict. c. 83, and 
16 & 17 Vict c. 115, accompanied by Specimen Forms of the 
Provisional Documents printed on sheets of the prescribed size. 
Price 6c?. By Post, 7c?. 

2. APPENDIX to the SPECIFICATIONS of ENGLISH PA- 

TENTS for REAPING MACHINES. By B. Woodcroft, F.R.S. 
Price 6s. 6d. By Post, 6*. Ud. 

3. AN INDEX to ALL INVENTIONS PATENTED m ENG- 

LAND from 1617 to 1854 inclusive, arranged under the greatest 
number of heads, with parallel references to INVENTIONS and 
DISCOVERIES described in the scientific works of VARIOUS 
NATIONS, as classified by Professor Schubarth. By B. Wood- 
croft, F.R.S. Price Is, By Post, 1*. Ic?. 
The foreign works thus indexed form a portion of the Library of 
the Commissioners of Patents, where they may be consulted. 

4. EXTENSION of PATENTS to the COLONIES.— Abstract of 

Replies to the Secretary of State's Circular Despatch of January 2 
1853, on the subject of the Extension of Patents for Inventions to 
the Colonies. Second Edition, with Revised Table. 1861. Price 
2s. By Post 2s. 2d. 

5. SUPPLEMENT to the SERIES of LETTERS PATENT and 

SPECIFICATIONS of LETTERS PATENT for INVEN- 
TIONS recorded in the Great Seal Patent Office, and granted 
between the 1st March (14 Jac. 1 .) A.D. 1617, and the Ist October 
(16 Vict) A.D. 1852 ; consisting for the most part of Reprints 
of scarce Pamphlets, descriptive of the early patented Inventions 
comprised in that Series. In one vol., price 9s. 6c?., by post, .10*., 
or each tract separately at the price printed thereon. 

CONTENTS. 

1. MetaUica ; or the Treatise of Metallica, briefly comprehending the doctrine 
of diverse new metallical inventions, &c. By Simon Sturtevant. {Let' 
tert Patent^ dated i»th February 1611.) Pnoe Is. ^. ; by post. Is. 6d. 

2. A Treatise of Metallica, but not that which was published by Mr. Simon 
Sturtevant, upon his Patent, &c By John Eovenzon. {LeUers PateiU 
granted A,D, 1612,) Price 4d ; by post, 6d. 
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3. A Commission directed to Sir Richard 'W^uue aud others to inquire upon 
oath whiether Nicholas Page or Sir Nicholas Halse was the first in- 
ventor of certaine kilnes for the drying of malt, &c. &c. {Letters Patent. 
No8. 83 and 85, respectively dated Uh April 1626/ and 2&rd July 1635.) 
Price 2d.; by post, M, 

4. Dud Dudlet^s Metallum Martis : or iron made with pit-coale, sea-coale, 
&c. {Letters Patent^ Nos. 18 ana 117, respectively dated 22ind February, 
1620, and 2nd May 1638.) Price 8d. ; by post, 9d. 

5. Description of the nature and working of the Patent "Waterscoop Wheels 
invented by "William Whblee, as compared with the raising wheels 
now in common use. By J. W. B. Translated from the Dutch by 
Dr. Tolhausen. (Letters Patent, No. 127, dated 24^h June 1642.) Price 28. ; 
by post, 29. 2d. 

6. An exact and true definition of the stupendous Water-commanding Engine 
invented by the Right Honourable (and deservedly to be praised and 
admired) Edwaed Someeset, Lord Marquis of Woecesteb, &c. &c. 
(Stat. 16 Car. IL c. 12. A.I>. 1663.) Price 4d. ; by post, M. 

7. Navigation improved; or the art of rowii^ ships of all rates in calms with 
a more easy, swift, and steady motion than oars can. By Thomas Sateet. 
(Letters Patent, No, 347, dated lUh Jamwry 1696.) Price Is. ; by iwst, 
Is, Id. 

8. The Miner's Friend; or an engine to raise water by fire, described, &c. 
By Thomas SAveet. (Letters Patent, No. 356, dated 25th July 1698, and 
Stat. 10 <& 11 Will. TIL c, 31, A J). 1699.) Price Is. ; by post, 1*. Id. 

9. Spectmina Ichnographica; or a brief narrative of several new inventions 
and experiments, particularly the navigating a ship in a calm, &o. By John 
Allek , M.D. (Letters Patent, No, 513, dated 7th August 1729.) Pnce 8d. ; 
by post, 9d. 

10. A description and draught of a new-invented Machine for carrying vessels 
or ships out of or into any harbour, port, or river against wind and tide, or 
in a calm, &c. By Jonathan Hulls. (Letters Patent, No. 556, dated 21st 
December 1736.) Price Sd. ; by post, dd. 

11, An historical account of a new method for extracting the foul air out of 
ships, &c., with the description and draught of the machines by which it is 
performed, &c. By Samuel Suttoh;. the Inventor. To which are an- 
nexed two relations given thereof to the Royal Society by Dr. Mead and 
2lfr. Watson. (Letters Patent, No. 602, dated IQth March 1744.) Price Is. : 
by post. Iff. Id, 

A FREE LIBRARY and READING ROOMS are open to the 
Public daily, from 10 till 4 o'clock, in the Ofl&ce of the Commis- 
sioners of ratents, 25, Southampton Buildings, Chancery Lane. 

In addition to the printed Specifications, Indexes, and other 
publications of the Commissioners, the Library includes a Col- 
lection of the leading British and Foreign Scientific Journals, 
and te3drbooks in the various departments of science and art. 

The Commissioners' publications may be consulted daily in the 
Free Libraries of the following Towns and Cities : — 



Aberdeen (Mechanics' Institution), 
Belfast (Queen's College), 
Beverley (OuUdftdU). 
Birmingham (Central Free Library-^ 

Beference I>epartment, JRatcUff 

Place), 
Blackburn (Free Library and Mu' 

seum. Town HaU Street). 
Bolton-le-Moors (PiibUo Library, Ex- 

change Buildings), 
Brfidford, Yorkshire (Borough Ac^ 

countanfs Oj^ce, Corporation 

Buildings, Swain Street), 
Brighton (Tovm HaU). 
Bristol (City Library, King Street). 
Burnley (Office of the Burnley Im- 
provement ConmissUmeTs), 
Bury, 



Carlisle (Public Free Library, Police 

Qfflve). 
Chester (Town Hall, Northgate St.) 
Cork {Royal Cork Inst»^ Nelson Place.) 
Crowe (Railway Station) , 
Darlington (MecJianics* Institute, 

Skinnergate), 
Dorchester. 
Drogheda. 

Dublin {fioyal Dublin Sov,Kildare St.) 
Dundalk (Free Library). 
Fahnouth ( Public Idbv, Church St.) 
Gateshead (MecJianics^ institute), 
Gtorton (Rqihoay Station). 
Glasgow (Stming's Libv, Miller St.) 
Grimsby, Groat (MecJianics* InstitiA- 

turn, Fictoria Street^, 



Hanlsf, StoBbrdshlre FoHetiea (IbiM 
Satt). 

artlepool. West (Literary and Me- 
chanics' InatUution, Church Sireet). 
Hertford (fVw J'ttWio Library. Tonm 

Mali). 
Huddenfleld (Impruvemeni Cbmsrir- 
tioMT^ Cifflcas./fo.l.'BimlhParade). 
Hall (ir«!haBicrinttitiile,aa>rge St.] 
Ipswloh (jtfwmn Ltimuv, Mtu. St.) 
KhrUst IXeehanie^ Inrt%ttat,Ilarth 



K«Rb]eT(Jt 
atr^. 



Sldderminiter {PtAHeVree lAhrary, 

FuiHe Buildtuet, Tiear Sirett). 
KlnB's Lynn, Norfolk (Stanleg Li- 



LcamiUBttai Priors (PiiWic LUrart, 

ToumEoB). 
leeds (Tmea Clerk'i Office, Twm 

Sail). 
LfAeeatertOorporatioa Library, TiHcn 

Limerick ITovm Ball). 

Liveruool (*VeB FubUo lAbraru, Wil- 
liam Briwn Street). 

Iiaiidon {,Britit\ MuseBm). 

(Socitty of ArU, John Sireet, 

AdelpM). 

MaffcleaEeld {Uaejiil Knowledge So- 



HcwsTk, NottinKhBDi mechanics' 

Institute, MuMe Gate). 
NewOKBtle-upon-Tfno (Literarv and 

PhilotopMcal Soci^' 



iniwiniiu, oLuumouth {ContTnerciat 

Room, Touin Hall). 
Northampton. 
Norwich [Free ZHmrv- *■ Jdhn'i, 

Madderraarket). 

The CommiBdoD 



Natttnihain {Corporation Sooiat, 

St. PetfT'a diuniiide). 
Oldham (ibirBflaH). 
Oiford (Public Free labrarp, Toaa 

Ballh 
Faislof (Gottemount School qf Se- 

eiffn, OUsmttr Street). 
Plnaonth (Mechanicf Imtitute, 

Prlnceai Square). 
Preaton, lAaiaiBlure (Dr. Shepherd^e 

Hbrarj/, thf lattitutittti Ataiham) . 
Reading (irferoiy,' »(s«f|Io o«<I 

MecJutnic^ Institution. LaiLdon 81.) 
Bochdale {CoKmiisionerif Booms, 

Smith Street). 
Botherham (Board of Ilealth Offices, 

Soward Stre^). 
Sallbrd (Sayal Huietim and Lihrary, 

Pflrf Parh). 
Eheffleld (Free Public Ubrarff, Sur- 

rev Street). 
Shrewsbury (Fublie Mussum, CoHege 

Street). 
fionthamnton (On^poniftoit labrary. 

Audit Hotut). 
Btlrllng (Burgh JAhrarv. Zbuia 

House, Broad Street]. 
Btoclcpoit (Oourt Soam, 

Street. Warrm Sirttt). 

, — j._. — J m oHoa - 

I Street). ^ 



■Warriniwn (The Museum and Li- 

Wsterfcrd ( raw* .ffoJi, r*» Jf^ . _ 

it 

Woherbampbiti (School qf PraeHcttl 

Art, Bartingion Street). 
"WolTBrton (Saiiwa]p Station), 
YoriALovier Council Chaaber.Ouild- 
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PuiUc 0$C6S, £c. 



DcDtflnd Dockyard. 



9S ditto. 

ih ditto. 

Devonport ditto. 



Perabnike ditto. 
Artillery Inatitute. Woolwich. 
Board d( Tnule, Whltohall. 



Ordnance Office— IVl Halt. 

Smali ArmiFactorji 
EaSeld. 
War Office, Fall Uaa 

Government Schod at HlnM, Jlo, 

Jcrmyn Street, Plocadjlly. 
Dublin CaatlciPiihliii. 
Record and Writ Office, Ohaneorj 

Dublin. 
Office dT Chancery, Edinbntgh, 



Se<anifli»an^»gand8oci4tiei. 
'aidge Vairenitf. Qneeu'i OoUen, GMmy. 

mOeOI^w Bodily, Cbanevj 



OolIen,G«]ii 



Antigua. 
Barbados. 
British Guiana. 
Ganada^Library of Par- 
liament, Ottawa. 

Patent Office, 
Ottawa. 

Board of Arts 
and ManufiEictures 
for Lower Canada, 
Montreal. 
Cape of Good Hope. 
Ceylon. 



British OoiatUei, 

India— Benffal. 

Bombay. 

Madras. 

N.-W. Provinces. 
Jamaica. 
Malta. 
Mauritius. 
New Brunswick. 
Newfoundland. 
New South Wales. 
New Zealand. 
Nova Scotia. 



Foreign States, 



Prince Edward Islaiidw 
South itbstralia— Colonial 
Institute, Adelaide. 
Tasmania. 
Trinidad. 

Victoria— Parliamentary 
Library, Mel- 
boiume. 
Patent Office 

Melbourne. 

Public Library, 

Melbourne. 



Argentine Republic— Buenos Ayres. 
Austria— Handels Ministerium, Vienna. 
Bavaria— Kdni^liche Bibliothek, Munich. 
Belgium— Mimstdre de Tlnt^rieur, Brussels. 

Mus4e de I'lndustrie, Brussels. 
France— Bibliothfeque Imp^riale, "^ 

Conservatoire des Arts et Metiers, ^^ Paris. 
H6teldeVme, J 

Soci^t^ Industrielle de Mulhouse. 
Gotha— Ducal Friedenstein Collection. 
Netherlands— Minist6re de rint6rieur. The Hague. 
Prussia— Handels Ministerium, Berlin. 
EOnigliche Bibliothek, Berlin. 
Ministerium des lunem, Hanover. 
Russia— Bibliothdque Imp^riale, St. Petersburg. 
Sardinia— Ufflcio delle Privative, Turin. 
Saxony— Polytechnische Schule, Dresden. 
Spain— Madrid. 

Sweden— Teknologiska Institutet, Stockholm. 
United States— Patent Office, Washington. 

Astor Library, New York. 

State Library, Albany. 

Franklin Institute, Philadelphia. 

Free Library, Boston. 

Philadelphia Library Company. 

Young Men's Association Library, Cliicago. 

Peabody Institute, Baltimore. 

Historical Society, Madison, Wisconsin. 

Cornell University, Ithaca. N.Y. 
Wurtemberg— 'Bibliothek des Musterlagers, Stuttgart. 



PATENT OFFICE MUSEUM, SOUTH KENSINGTON, 

This Musenm is open to the public daily, free of charge. The hours 
of admission are as follows : — 
Mondays, Tuesdays, and Saturdays, 10 AM, till 10 p.m. 
Wednesdays, Thursdays, and Fridays, from 10 a.m. till 4, 5, or 
6 P.M., according to the season. 

If any Patentee should be desirous of exhibiting a model of his 
invention in London, he may avail himself of this Museum, which has 
been visited since its opening on the 22nd June 1857 by more than 
1 ,350,000 persons. The model will be received either as a gift or loan ; 
if deposited as a loan, it will be returned on demand. Before «^x^^\i%vv. 
modd, it is requested that the size and deECt\^^oia.oi\\.^^%s%^>'^c^ 
given to the iSnperuitendent of the Patent Of&ce KLoaeoosu 



GALLERY OF PORTRAITS OF INVENTORS, DISCO- 
VERERS, AND INTRODUCERS OF USEFUL ARTS.— This 
Collection, formed by Mr. Woodcroft, and first opened to public view 
in 1853, is now. ^pdiibited in the Patent Office. 

Presentations -or loans of Portraits, Medallions, Busts, and Statues, 
in augmentation of the Collection, are solicited. They will be duly 
acknowledged in the Commissioners of Patents' Journal, and included 
in the next edition of the Catalogue. 

All communications relating to the Patent Office, or to the Museum 
and Portrait Gallery, to be addressed to B. Woodcroft, Clerk to the 
Commissioners of Patents and Superintendent of the Patent Office 
Museum, at the Patent Office, 25, Southampton Buildings, Chancery 

ane, London, W.C, 
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